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PREFACE. 



lyO school text-book is used now-a-days in eonseqtience of prefatory compli* 
^ ments paid it by its authors, or pubhshers. In this day of general enlight- 
eameiit, teachers understand the necessities of their classes, and, as a rule, need 
no advice as to what or how to teach. 

Since the wants of American schools and the ideas of American teachers are 

various, a variety of text-bookS upon every topic of school instruction is 

required, and with the hope and belief that the contents of this volume will 

more nearly meet the necessities of some schools and the ideas of some teachers, 

than any of the several good books upon the subject of Arithmetic now in print, 

the work is respectfully submitted by 

THE AUTHORS. 
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COMMEBCIAl ABITHMETIC. 



' DEFINITIONS. 

!• Arithmetic is the Science of 1^ ambers and the Art of Oompntation. 

i. A Unit is a single thing. 

3. A Number is a unit or a collection of units. 

i. The Unit of a number is one of the collection of units forming the 
Domber; thus, the unit of 5 is 1; of 17 dollars, 1 dollar; of 30 pupils, 1 pupiL 

6. An Integer is a whole or entire number. 

6. An Eren Number is one that can be exactly divided by 2; as, 6, 8, 4L 

7. An Odd Number is one that cannot be exactly divided by 2; as, 5, 9, 23. 

8. A Composite Number is one that can be resolved or separated into 
factors; as, 4 = 2 X 2; 12 = 3 X 2 X 2. 

9. A Prime Number is one that cannot be resolved or separated into factors, 
being divisible only by itself and unity; as, 1, 2, 3, 6, 7, 19, 83. 

10. An Abstract Number is one used without reference to any particular 
thing or quantity; as, 3, 11, 24. 

11. A Concrete Number is one used with reference to some particular thing 
or quantity; as, 3 dollars, 11 men, 24 cords of wood. 

12. A Compound Denominate, or Compound Number^ is a concrete 
number expressed by two or niort* orders of units; as, 3 dollars and 11 cents; 
5 pounds, 2 ounces and 16 pennyweights. 

13. Like Numbers are such as have the same unit value; as, 6, 14, 37; or, 

5 men, 14 men, 37 men; or, if denominate, the same kind of quantity; as, 5 
tours 14 minutes 37 seconds. 

U. Unlike Numbers are such as have different unit values; as, 11, 16 days, 
265 dollars, 5 pounds, 4 yards. 

15. Ratio is the comparison of magnitudes. It is of two kinds; ariihtnetical 
and geometrical, 

16. Arithmetical Ratio expresses a difference. 

17. Geometrical Ratio expresses a quotient. 

18. A Problem in Arithmetic is a question to bo solved; its mmlysisy the 
logical statement of its conditions and of the steps required for its solution. 



19. The Confltislon of the analysis is called the answer, cr result. 

20. A Rule ia au oiitliDe of the steps to be taken in a solntioi 

SIGNS. 

21. A Sign is a character used to express & relation of terms or to indicati 

an operation to be jterformed. 

The following are tlio principal and most useful arithmetical signs: 

22. The Sign of Addition is a perpendicnkr crosa, +. It is called Plus, 
and indicates that the numLers betwi'en which it is placed are to bo added ; 
thus, fi + 4 indicates thjit 4 is to be added to 5. 

23. The Sign of Subtraction is a short horizontal line, — . It is called 
Minus, and indicates, wbon placed between two nnmbers, that the value of the 
number on its right is to bo taken from the value of the number on its left; 
thns, 8 — 3, indicates that 3 is to be subtracted from 8. 

24. The Sign of Hnltiplication is an oblique cross, x. It indicates that 
the numbers butwecit which it is placed are to be multiplied together; thafl, 
7x9, indicates that the value of '!' is to be taken times. 

25. The Common Sign of Division is a short horizontal line with a point 
above and one below, -i-. It indicates a comparison of numbers to determine a 
qnotient, it being understood that the number at the left of the sign is to be divided 
by the one at its right ; thus, 20 ^ fi, indicates that 20 is to be divided by 5, 

36. The Sign of Ratio in the colon, : ; it also indicates division. 

27> The Sign of Elinality is two short horizontal lines, =. It is rend equals, 
or, is effual to, and indicates that the numbers, or expressions, between which it 
is placed are equal to each other; thus, 2-1-2 = 4, 

28. The Signs of Aggregatiou are the parenthesis, ( ), brackets, [ ]| 

brace, ( }, and vinculum, . Tljey indicate that the quantities included 

within, or connected by them, are to be taken together and subjected to the 
Bame operation. 

29. The Index, or Power Sign^ is a small figure placed at the right of and 
above auotlier figure. It indicates tlmt the number over which it is placed i^,! 
to bo taken as a factor a number of times equal to the numerical value of tho 

. indes. Thus 4' indicates that 4 is to be taken twice as a factor, or multiplied' 
by itself once; 4' indicates that 4 is to be used three times as a factor, 4' is read 
4 squared; 4' is read 4 cubed; also, the second power of 4; the third power of 4. 

30. The Root, or Radical Sign, is the character, */' 't is the opposite of 
the index, or power sign. When there is no figure in the opening, it indicates 
that the quantity over which the sign is placed is to be separated into two equal 
factors, or its square root taken. A figure placed in the opening indicates the 
number of eqnal factors required, or tJie root to be extracted ; as, i^T^, \/^.. 



ABBREVIATIONS AND CONTBACTIONS. 3 

31. The Dollar Sign is the character, $. 

32. The Cent Sign is the character, jf. 

33. The Decimal Point is the period, • ^ when employed to separate dollars 
from cents it is called a Separatrix, 

Fractional part? of a dollar are expressed only as hundredths; thus $14.53 is 
read 14 dollars and 53 cents, or 14 and 53 hundredths dollars* 



ABBREVIATIONS AND CONTRACTIONS. 

34. The following are some of the principal abbreviations and contractions in 
common use: 



Bbl* or Bar. for barrel or barrels. 

Bu. for bushel or bushels. 

Cd, for cord or cords. 

Ct. for cent or cents. 

Cwt. for hundred weight or hundred 

weights. 
Cent, for cental or centals. 
Da. for day or days. 
Doz. for dozen or dozens. 
Ft. for foot or feet. 



Gal. for gallon or gallons. 
Hhd. for hogshead or hogsheads. 
In. for inch or inches. 
Lb. for pound or pounds. 
Mo. for month or months. 
Oz. for ounce or ounces. 
Pk. for peck or pecks. 
Pt. for pint or pints. 
Qt. for quart or quarts. 
Yd. for yard or yards. 



NoTB.-^ Other and more complete lists of abbreviations and contractions, together with 
lliiistiatioiiB of their uses, will be given in the advanced part of this work.. 



NOTATION AND NUMERATION. 

85« Notation is the method of expressing numbers. 
There are three ways of expressing numbers. 
I. By Words ; as one, two, three. 

II. By Figures^ called the Arabic, or, more properly, the Indian Notation j 
this notation employs the nine digits, 1, 2, 3, 4, 5, 6, 7, 8, 9, and the naught, 0, 
vhich is also called zero, and cipher. 

By this method a number is written and read with direct reference to its successive periods, 
commencing with the highest. 

III. By Letters^ called the Roman Notation; this notation employs tlie seven 
capital letters ; I for one, V for five, X for ten, L for fifty, C for one hundred, 
B for fiye hundred^ and M for one thousand. 

By this melhod a number is 'written and read with direct reference to its successive orders, 
and multiplication by one thousand is indicated by over-scoring the letter whose value is 
to be so increased ; as, V for five, V for five thousand; 31 for one thousand, M for a thousand 
tboofland, or a million. 

S6. Numeration is the method of reading numbers expressed by words, 
figures, or letters. 



4 NOTATIOir AND NUMERATIOK. 

ARABIC METHOD OF NOTATION. 

87. By the Arabic Method the value of numbers increases from right to 
left, and decreases from left to right in a ten-fold ratio; the successive figure! 
from right to left or from left to right are called orders of units, the value of 
one of any order being ten times the value of one of the order next to its right, 
and only one-tenth the value of one of the order next to its left; for example, in 
the number one hundred and eleven, expressed 111, the second 1 is equal in value 
to ten times tlie first 1, but to only one-tenth the value of the third 1. 

The succession of the orders of units in writing numbers by this method, 
establishes a decimal system in which the numbers are divided for convenience 
into periods of three figures, or places, each. Numbers so written are read oi 
enumerated from right to left to ascertain their value, and from left to right to 
announce their value. The naught, or cipher, is always read as of the order ol 
the place it occupies. 

For example, in reading to ascertain the value of the expression 265017, we 
begin at the right and name the successive orders of units: units, tens, hundreds, 
thousands, tens of thousands, hundreds of thousands. Having now determined 
the names of the given units, we read from the left, and announce the number 
as two hundred sixty-five thousand seventeen. 



FRENCH SYSTEM OF NUMERATION. 

38. The separating of written numbers into uniform periods of three figures^ 
or places, as explained above, is known by its origin and use as the Prenclm 
system of numeration. This is the system invariably used in the United States-. 

39. The Periods take their names from the Latin numerals, with certain 
established variations, and numbers are divided into orders of units and intcp 
periods, and are read as shown by the following 

French Numeration Table. 
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NOTATION AND NUMERATION. 5 

The Other successive periods are called Quadrillion, Quintillion, Sextillion, 
Septillion, Octillion, etc. Commencing with the right figure, which is called 
units of the first order, or $imple units^ the orders of figures, or units, to the 
left, are called units of the second order, units of the third order, fourth, fifth, 
Bixth, etc. 

ENGLISH SYSTEM OF NUMERATION. 

40. There is in use a system known as the English numeration, which gives 
to each period after thousands, six places, or figures, instead of three as given hy 
the French numeration. Numbers are divided into ))eriod8, and enumerated and 
lead by the English numeration as shown by the following 

English Nuiueratiou Table. 
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2, 5 7 3 18 1, 9 6 4, 3 7 2. 

Each period of the higher orders has also six i)laces. 

Behark. — The English system of Numeration being of no practical value to pupils Id the 
■chools of the United States, it will not be hereafter referred to. 

41, The Arabic method of notation is based upon the following 

General Principles. — ^. The rrm/fval of any figure one place toward the 
W^muttiplies its value by tefi; tiro plarea, by 07ic hundred ; three jdaces, by one 
thousafid, etc. 

^. The removal of any figure otic place toward the right divides its value by 
ten; two places , by one hundred^ etc, 

S. A cipher placed after a significant fivure rnultiplies it by ten; two ciphers 
w placed, multiplies it by one hu?idred, etc. 
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NOTATIOK AND NUMEKATIOK. 



42. Write and read : 

1. Nine units of the first order. 

2. Five units of the first order and two units of the second order. 

S. Eight units of the first order, three of the second, and one of the first. 
^ Four units of the fourth order, nine of the third, and two of the second. 

5. Two units of the fifth order, nine of the third, and seven of the first. 

6. One unit of the sixth order, nine of the fourth, six of the second, and eight 
of the first. ' 

7. Seven units of the seventh order and seven of the first. 

8. Six units of the eighth order, four of the sixth, seven of the fourth, and 
one of the second. 

9. One unit of the ninth order, two of the eighth, three of the seventh, four 
of the sixth, five of the fifth, six of the fourth, seven of the third, eight of the 
second, and nine of the first. 

43. Express by figures the following numbers: 

1, Sixty-four. 

2. One hundred forty-eight. 

S, One thousand four hundred six. 

4. Twenty thousand twenty-one. 

5. Three hundred sixty-five thousand. 

6. Eighty million forty-two. 

7. Ninety thousand nine hundred. 

8. Fifty million fifty-one 

9. Eighty-seven billion seven thousand twelve. 

10. Ninety-seven million ninety-seven thousand ninety-seven. 

11. Twenty-one million twenty-five. 

12. Sixteen billion sixteen million sixteen. 

13. Six hundred eighty-nine thousand nine hundred seven. 

H. Nineteen billion five hundred forty-one million eleven thousand eleven. 
15. Twenty-seven quintillion eighty-one quadrillion two trillion seven hundred 
sixty billion one million two. 

44. Point off into periods, numerate, and read the following numbers: 



1. 


386. 


8. 


77010016. 


15. 


987000460000. 


2. 


1341. 


9. 


200020. 


10. 


27510304050. 


3. 


12406. 


10. 


1400246780. 


17. 


11002200330044. 


-*. 


79001. 


11. 


2100211. 


18. 


2234567890. 
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872463. 


12. 


5860092. 


19. 


46122555003. 


6. 


901008. 


13. 


34307061. 


20. 


621438001246709. 


7. 


4681005. 


u. 


100010001000. 


21. 


12345325596001503 




45. Write in words an 


id read the following numb( 


ers: 




1. 


920. 


5. 


50415. 


9. 


1406250. 


2. 


1146. 


6. 


100000. 


10. 


54790207. 


3. 
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7. 


521469. 


11. 


1021714. 


i. 


61036. 


8. 


201012. 


12. 


579607359. 



NarATIOX AXD NUMERATION. 



ROMAN NOTATION AND NUMERATION. 

46. By combining, according to certain principles, the letters used in this 
method of writing numbers, any number can be expressed. 

Principles. — i. Repeating a letter repeats its value. 

Thus, I = one, II = two, X = ten, XX = twenty. 

2. If a letter of any vabie is aiinexed to one of greater value, the sum of the two 
tfdlues is indicated; if a letter of any value is prefixed to one of greater value, the 
difference of their values is indicated. 

Thus, XI denotes X 4- I = eleven, IX denotes X — I = nine. 

5. A dash placed over a letter multiplies its value by one thousand. 

Thus, V= five, V= five thousand, CD = four hundred, CD = four hundred 



LXVII 


= sixtv-seven, 


LXVII = sixtv-seven thousand. 




Table of Roman Numerals with Arabic Equivalents. 


* 


1. 


xir. 


12. Ti, 50. 


DCC, 


700. 


2. 


XIII, 


13. 


LX, 60. 


DCCC, 


800. 


3. 


XIV, 


14. 


LXX, 70. 


CM, 


900. 


4. 


XV, 


15. 


T.XXX, 80. 


M, 


1000. 


5. 


XVI, 


16. 


XC, 90. 


MM, 


2000. 


6. 

7. 


XVII, 
XVIII, 


17. 
18. 


C, 100. 
CC, 200. 


X, 

L, 

c, 


10000. 

60000. 

100000. 


8. 
9. 


XIX, 
XX, 


19. 
20. 


CCC, 300. 
CD, 400. 


10. 


XXX, 


30. 


D, 600. 


D, 


500000. 


11. 


XL, 


40. 


DC, 600. 


M, 


1000000. 



I, 

II, 
III, 

IT, 
T, 

VI. 

vu, 

VIII, 
IX. 

X, 

XI, 



47. Bead the following expressions: 



ICII. 
XXVII. 
XXIX. 
CLX. 



CCXVII. 
DCV. 
DCCX. 
CMXXV. 



CMXIX. 
MCLXXIX. 
MCDXCII. 
MDCCLVI. 



DLXX. 
DCCXLV. 



48. 
42. 
111. 
666. 
1125. 
7000. 
lUol. 
997. 

56104. 
3001. 



Express by the Roman system the following numbers: 



7454. 

8709. 

62550. 

1620. 

399. 

25406. 

48250. 

3700. 

2865. 



1629. 

1889. 

460012. 

3658. 

175400. 

1761. 

1887. 

1000000. 

20000. 





MDC. 






MDCCCLXXXVIIL 


g num 


bers: 




45450. 




6059. 


19015. 




21021. 


1111. 




4888. 


6057. 




90909. 


3113. 




5168. 


90055. 




1890.- 


80500C 


L 


1775. 


365. 




1893. 


1515. 




1900. 



ADDITION. 



ADDITION. 

49. Addition is the process of combining seyeral numbers into one eqniY» 
lent number. 

50. The Sum or Amoiint is the result obtained by the addition of two or 
' more numbers. 

51. The Sign of Addition is +, and is called Plus, which signifies nior$. 
When placed between two numbers or combinations of numbers, it indicate! 
their addition; as, 5 4- 2 is read 5 plus 2, and shows that 5 and 2 are to be added. 

62. The Sign of Equality is = . When placed between two numbers or 
combinations of numbers, it indicates that there is no difference in their value; 
thus, 5 4- 2 = 7, is read 5 plus ,2 equals 7, and indicates that the value of 7 equals 
the value of the sum of the numbers at the left of the sign of equality. 

63. Carrying the Tens is the process of reserving the tens and adding 
them with the next cohimu. 

64. Principles. — ^. Only like ntimhers and like unit orders can he added 
one to another, 

2, The sum or amotint contains as many uyUts as all the numbers added. 

S. The sum or amount is the same in whatever order the numhers he added, 

66. Addition is tlie Reverse of Subtraction and may be proved by it; 
as, 5 4- 2 = 7.. Now if 7 be diminished by 5, the result will be 2, while if 7 be 
diminished by 2, the result will be 5. 

66. Numbers are written for addition either in vertical or horizontal order. 

67. General Rnles. — 1. If the sum of two numbers and one of the 
numbers he given, the unknown number may he found hy taking the 
given number from the sum,, 

2, If the sum of several numbers and all of the numbers hut one be 
given, the unknown number may he found hy subtracting the sum of 
those given from the sum of all the numbers. 

Notes to Teacher. — 1. Classes should have frequent and extended drill in rapid mental 
addition. 

2. The following table is given simply to facilitate class drill, preparatory to work in rapid 
addition. 



ADDITION. 



6 + 
6 + 

6 + 



6 
7 
8 
9 



6+10 = 
6+11 = 
6+12 = 
6+13 = 
6+U = 
6 + 15 = 
6 + 16 = 

6+17 = 
6 + 18 = 
6+19 = 
+ 20 = 
+ 21 = 
+ 22 = 
+ 23 = 
+ 24 = 
+ 25 = 

+ 7 = 
+ 8 = 
+ 9 = 
+ 10 = 
+ 11 = 
+ 12 = 
+ 13 = 
+ 14 = 
+ 15 = 
+ 16 = 
+ 17 = 
+ 18 = 
+ 19 = 
+ 20 = 
+ 21 = 
+ 22 = 
+ 23 = 
+ 24 = 
+ 25 = 

8+ 8 = 
8+ 9 = 
8+ 10 = 
8+ 11 = 



12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

16 
17 
18 
19 



Addition 

8 + 12 = 20 
8 + 13 = 21 
8 H- 14 = 22 
8 + 15 = 23 
8 + 16 = 24 
8 + 17 = 25 
8 + 18 = 26 
8 + 19 = 27 
8 + 20 = 28 
8 + 21 = 29 
8 + 22 = 30 
8 H- 23 = 31 
8 + 24 = 32 
8 +- 25 = 33 



Table for Class Drill. 



9+9 
9 + 10 
9 + 11 
9 + 12 
9 + 13 
9 + 14 
9 + 15 
9 + 16 
9 + 17 
9 + 18 
9 + 19 
9 + 20 
9 + 21 
9 + 22 
.9 + 23 
9 + 24 
9 + 



OK 



18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 



10 + 10 
10 + 11 
10 + 12 
10 + 13 
10 + 14 
10 + 15 
10+16 
10 + 17 
10 + 18 
10 + 19 
10 + 20 
10 + 21 



20 
21 

23 
24 
25 
26 
27 
28 
29 
30 
31 




+ 22 = 32 
+ 23 = 33 
+ 24 = 34 
+ 25 = 35 



2 + 12 = 24 
2 + 13 = 25 
2 + 14 = 20 
2 + 15 = 27 
2 + 16 = 28 
2 + 17 = 29 
2 + 18 = 30 
2 + 19 = 31 
2 + 20 = 32 
2 + 21 = 33 
2 + 22 = 34 
2 + 23 = 35 
2 + 24 = 30 
2 + 25 = 37 



3 + 13 = 20 
3 + 14 = 27 
3 + 15 = 28 
3 + 10 = :19 
3 + 17 = 30 
3 + 18 = 31 
3 + 11) = 3-2 
3 + 20 ^ :y.] 
3 + 21 r- 34 



t 13 + 22 a 35 I 

3 + 23 = 36 

3 + 24 = 37 

3 + 25 = 38 



4 + 14 
4 + 15 
4+16 
4 + 17 
4 + 18 
4 + 19 
4 + 20 
4 + 21 
4 + 22 
4 + 23 
4 + 24 
4 + 25 



28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 



5 + 15 

5 + 16 

6 + 17 
5 + 18 
5 + 19 
5 + 20 
5 + 21 
5 + 22 
5 + 23 
5 + 24 
5 + 25 



30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
4C 



6 + 16 
6 + 17 
6 + 18 
6 + 19 
+ 20 
+ 21 
+ 22 
+ 23 
+ 24 
+ 25 



32 
33 
34 
35 
30 
37 
38 
39 
40 
41 



4 



7 + 1 
7 + 18 



7 + 19 



4 



+ 20 
+ 21 



34 
35 
30 
37 
38 



7 + 22 
7 + 23 
7 + 24 
7 + 25 



9 



89 

40 
41 
42 



8 
8 
8 
8 
8 
8 
8 
8 



+ 18 
+ 19 
+ 20 
+ 21 
+ 22 
+ 23 
+ 24 
+ 25 



36 
37 
38 
39 
40 
41 
42 
43 



9 
9 
9 
9 
9 
9 
9 



+ 19 
+ 20 
+ 21 
+ 22 
+ 23 
+ 24 
+ 25 



38 
39 
40 
41 
42 
43 
44 



20 
20 
20 
20 
20 
20 



+ 20 
+ 21 
+ 22 
+ 23 
+ 24 
+ 25 



40 
41 
42 
43 
44 
45 



21 
21 
21 
21 
21 



+ 21 
+ 22 
+ 23 
+ 24 

+ 25 



42 
43 
44 
45 
46 



22 
22 
22 



+ 22 
+ 23 
+ 24 
+ 25 



44 
45 

46 

47 



23 
23 
23 



+ 23 = 46 

+ 24 = 
+ 25 = 



4^ 



i 
48 



24 + 24 = 48 
24 + 25 = 49 



I 25 + 25 = 50 










ADDITION. 














MENTAI. 


KXERCISES. 








58. 


Add 














(^.) 


(^.) 


{3.) 


i^) 


(5.) 


{6.) 


(7.) 


(8.) 


1 


5 


1 


2 


2 


11 


12 


25 


2 


6 


3 


4 


5 


14 


14 


50 


3 


7 


5 


6 


4 


13 


18 


15 


4 


8 


7 


8 


8 


15 


15 


25 


5 


9 


9 


10 


6 


12 


IG 


10 


6 


10 


11 


12 


12 


18 


20 


25 


7 


11 


13 


14 


10 


17 


14 


15 


8 


12 


15 


16 


14 


20 


16 


10 



69. There are three methods of addition in common use, viz. ; the Blemefiiary 
method, the Result method, and the Group method, 

Remabks. — 1. These methods of addition are recommended to be taught in their order to 
pupils in elementary work; the first, as soon as mastered, should be abandoned for the second, 
and the second in its turn, when mastered, abandoned for the third. 

2. Daily drill in the third method is urgently advised with all pupils during the entire 
period of their study of Arithmetic. Too much importance can scarcely be attached to this 
suggestion. 

60. The Elementary Method of Addition. 

Example.— Add 32, 71, 25, 48, 90, 12, and 63, 

OPEIU.TION. Explanation.— Having arranged the numbers so that units of like orden 
Q^ stand directly under each other, begin with the last figure in the right-hand, 
or units* column, and add upward as follows : 8 and 2 are 5, 5 and 8 areJ8, 
^^ 18 and 5 are 18, 18 and 1 are 19, 19 and 2 are 21. Having thus obtained the sum, 
^^ place the 1 beneath the line, in units' column, and treat the 2 as a part of the 
48 second, or tens' column, which add upward as before ; thus, 2 and 6 are 8, 
90 8 and 1 are 9, 9 and 9 are 18, 18 and 4 are 22, 22 and 2 are 24, 24 and 7 are 81, 
22 31 and 8 are 84. Having obtained the sum, write it in full at the left of tin 
^o figure 1 before written, and the result is 841, the numerical expression of the 
sum of the numbers added. 



341 ^^ Prove.— Add the columns downward ; if the two results agree, the 

work is presumed to be correct. 

61. The Eesult Method of Addition. 

Example.— Add 32, 71, 25, 48, 90, 12, and 63. 

OPERATION. 



32 

71 
25 

48 
90 



Explanation. — Beginning as before, with the lower figure in units* column, 

name the result only of each successive addition, thus: 8, 5, 18, 18, 19, 21 *, then, 

as before, write the 1 beneath the line in units' column and carrying the 2 to 

tens' column as a part of it, add upward, thus : 2, 8, 9, 18, 22, 24, 81, 34 ; aa 

^^ before, write 84 at the left, and the result is 841, the same as before. 

^3 TopROVE.— Add the columns downward. 



341 



' BXAifPLB.— 2. Ada 3417, 2140, 439, 7164, 1538, 5046, 6116, 8T35, 'J71. 4880, 
SB3, 9270, 193, and C34. 

UTIOK. EiPi-ANATiON.— Beginning with tlie lower unit figure add upward; 10, 13, 8S, 
- 3417 1 ^- grouping 4, 2, 8, bdiI 1 for 10, whicb added to 5 gives 13 ; grouping 6, 0. and 

S140 ^ '<"' ^*^ '" ^'^ ''^ 1^ obtaining 35 ; aod grouping 4, 9, and T for 20 tu add to 80 

*'' for 55 tbe result. Write tlie units' figure S in its pluce, and carrying the teaa' 
7164 J figure S to Ita column proceed thii9 : 8, 24, 'dS, 48. 06, 6U. TO, grouping the S 

IMg"! carried and 8 for 8 : 9 and 7 for 16 to add to 8 for 24 ; 6 and H for H to add to 

1046 1 20 24 10 m&ke !I8 ; 7 and 3 for 10, making 48 ; 1. 4, and 8 for 8, making 5Q ; 6. 8, 



ADDITIOS. 

93. Tbe Oronp Hethod of Addition. 

Example.— A Add 33, 71, 25, 48, 90, 12, and 63. 
WKKATION. EiPLASATioN. — Treat the same nurabera thus : add upward ; 8, 13. 21 ; | 
grouping 2 and 8 for 10 to add to 8, making 13, and 5, I, and 2 fur 8, to add to. 
13. making 21. Having written the 1 beneath Iho line, in units' place, carrf tba 
2 or 2 tens, lo ita column, and again add ; 2, 8, 18, 24, 34 ; grouping 2 and 8 
for 8, g and 1 tor 10, 4 and 2 for 6, and 7 and 3 for 10 ; then write the resolt 
in full OS before. 

To Pkovk. — Review the first column by adding downward ; 8, 18, Slj 
grouping 2, 1, and 5 for S, B and 2 for 10, to add for IS, and to thia add tho 
remaining figure 3, for 21, tlie same result as before. Tlien review Ihe second 
column by adding downward ; 10. 16, 20, 34 ; grouping 3 and 7 for 10, 8 and 4 
for S, fl and 1 for 10, and 6 and 2, for B. with the same result. 



7U8 



311 



4 



BiieJ 

fiT35 



and 1 for 10, making 06, to which we add the 4 tor TO. the reault. Write the 
cipher of the 70 at the left of the unit figure already wrliieu beneath the lii 
and currying the 7 to the third, or hundreds' column group as before: 10, 26, SB*' 
i». 58, grouping upward llius : 7. 6, 1,2 ^10 1 2, 8 = 10; 0, 1 = 10; 7. fi = 13j 
1, 4. 1.4 = 10. Write the 8 in hundreds" column, and carrying the 5 lo Ihou- 
«ands" column, group 15, 27, 89, 4B, 61. 5, 0, 1 = 15 ; 4, 8 = 12 ; 6, 5. 1 = 12 j 
7, 3 = 10, and adding 2 wrile the result, 51, at the left of the flgurea before 
written, thus obtaining 51805 the numerical expression of the sum of the num- 
bers added. 

Prove by adding downirard, grouping as illustrated nhove. 

Sbiauk,— Practice In grouping will lead to great proficiency, and after the pupil becomea 
hmbat skilled, he should he encouraged to ekip about Eomewhat along the column, in 
in to select those numbers which can be most conveniently grouped. Ordinarily thorough 
Btin the addition table will greatly a^sibl in grouping, and multiples of tlio nine digila can 
lidded with ease. Except with very bright pupils, groups greater than 25 are not to be 
Cumm ended. 



HORIZONTAL ADDITION. 

63. XuDibpra when wiitten in horizonlal order, iis in invoices and other 
IBineas forms, may be added witlirmt being rL'-writteti in vertical coliiuina, 

Buabeb. — 1. In odding numbers written horizontally, more care is requisite that Ihe unita 
iiti shall be of like order, and greater certainty of correctness can be hod liy adding first 

't to right, and then from right to li^fl. 
1. The group method may he employed with equal advantage where uuml)er? 
iionully. 



I 
1 



12 ADDITION. 

MENTAI. KXEKCISES. 

64. Add from left to riglit, and review from right to left. 



1. 5, 3, 6, 1, 8, 2, 7, 9, 4. 

2. 21, 56, 12, 93, 47, 60, 17. 
S. 66, 29, 5, 14, 71, 19, 2, 11. 
i. 149, 865, 73, 40, 5, 13, 502. 
5. 365, 10, 88, 46, 200, 175, 95. 



6. 15, 23, 36, 18, 25, 53, 92. 

7. 11, 85, 315, 125, 111, 206. 

8. 8„42, 87, 20, 112, 108, 94, 

9. 61, 400, 1, 126, 25, 440. 
10. 25, 50, 511, 3, 209, 8, 804. 



WRITTKN KXKKCISES. 

65. Copy, and add from left to right; review from right to left, pre 
results. 

1. 510, 297, 69, 841, 638, 203, 40, 7, 700, 28, 9. 

2. 1260, 2700, 408, 9206, 51, 7240, 27, 1620. 

3. 8809, 1492, 1000, 20, 1, 504, 6620, 7596, 10. 
J^, 50000, 20000, 8900, 21050, 47800, 14090. 

6. 76030, 20500, 38037, 69000, 81, 107, 2, 19975. 

6. 346211, 218040, 173508, 973200, 701001, 555555. 

7. 604000, 181523, 51, 19406, 200, 309, 5, 2, 8000. 

8. 2463911, 7054133, 4444044, 1371005, 6090400. 

9. 8500500, 1035660, 5000000, 2987400, 7020319. 

10. 416, 49, 2, 7967400, 81, 307, 21021, 190200, 40, 3. 

Remark. — Horizontal addition is rarely practiced with numbers containing more tl 
or five figures. It may sometimes be employed to advantage in adding dollars and ( 
such cases it is best to omit the dollar sign; as, for $5.25 write 5.25. 

66. Copy and add horizontally; review and preserve results. 

1. 5.25, 8.17, 11.40, 1.82, 16.02, 90.70. 

2. 146.24, 9.11, 210.10, 46.98, 5.50, 108.12, 4.75. 

S. 26.53, 92, 5.71, 108.97, 29.33, 150, 46.07, 19, 76. 

i. 231.45, 50, 75, 19.78, 40, 50, 63, 100. 

5. 63, 51, 87, 25, 75, 18, .09, 95, 1.25, 6. 

6. 278.19, 105.29, 80.50, 19.93, 52, 1. 

7. 29.30, 403, 51, 73, 1.14, 90, 300, 1.25. 

8. 1.13, 9.25, 14, 27.16, 5.01, 8, 25, 1.75. 

9. 87.50, 125, 36.21, 9.90, 14.75, 16, 25.25. 

10. 117.82, 7.71, 19.03, 15, 49.55, 87.08. 

11. 5.40, 88, 35, 90, 112.50, 45.95, 111.50. 

12. 100, 79.22, 50.08, 2.25, 7.75, 10, 3, 8.24. 

13. 216.24, 92, 15, .06, 138.50, 2.38, 9.25. 

Remark. — The teacher may give other examples of the same kind ; he will find c 
drill in such work of great value to all grades of pupils, in developing accuracy and i 

EXAMPI-KS FOK PKACTICE. 

67. 1. A grocer's sales were, for Monday, *241; Tuesday, $300; Wed 
$523 ; Thursday, $438 ; Friday, $497 ; on Saturday his sales amounted 
more than the sales of the first three days of the week. AVhat were h 
sales during the week? 



ADDITION. 13 

2, A planter shipped eleven bales of cotton, weighing respectively 492, 504 
523, 487, 490, 500, 516, 499, 512, 511, and 496 pounds. What was the aggregate 
weight of the shipment ? 

S, A portable saw-mill cut lumber for the six working days of a week, as 
follows : On Monday, 5116 feet ; Tuesday, 4900 feet ; Wednesday, 5750 feet ; 
Thnreday, 6100 feet ; Friday, 4580 feet ; and on Saturday, 6754 feet. AVhat 
amount of lumber did the mill cut during the week? 

i Find the sum of four units of the second order and five of the first; eight 
of the fifth, three of the third, and nine of the second; seven of the sixth, one 
of the fifth, and two of the third; one of the eighth, nine of the third, seven of 
theeecond, and six of the first; four of the fifth, three of the fourth, and nine 
of the third; five of the tenth, one of the ninth, four of the seventh, eight of 
the third, two of the second, and one of the first. 

5. Find the sum of sixty-nine thousand five hundred seven, one thousand six 
hundred twenty-two, one hundred fifty-six thousand seventy-six, ninety-nine 
thousand nineteen, forty-one million eighty-seven thousand five, three hundred 
twenty-five million sixteen thousand eight hundred eighty-eight, six billion 
ninety-one million four thousand two hundred fifty-six. 

6. The British House of Lords was, in 1884, comprised of 4 princes, 23 dukes, 
19 marquises, 139 earls, 32 viscounts, 26 bishops, and 272 barons. How many 
members in all ? 

7. In 1883, there arrived and settled in the United States, immigrants: Germans, 
192,000; English, 100,200; Canadians, 65,100; Irish, 64,400; Scandinavians, 
52,200; Italians, 32,500; miscellaneous, 92,700. What was the total number of 
immigrants ? 

S, The British national debt in Mairch, 1883, was: Consols, £699,053,100; 
Bank debts, £13,645,900; Annuities, £27,570,900; Exchequer Bills, £8,754,400; 
Treasury Bills, £5,431,000 ; Savings Banks, £1,804,400 ; and the local debt, 
^63,501, 000. What was the totjil debt in jmunds sterling ? 

9, In 1866, the U. S. collected as revenue from Customs, 1179,046,651.58; 
from Internal Revenue, $309,226,813.42; from Direct Taxes, 81,974,754.12; 
from the Public Lands, $665,031.03 ; and from other sources, $29,036,314.23. 
Wliatwas the total government revenue collected that year? 

^0. The British government collected as revenue in 1882 : From Customs, 
^19,300,000; from Excise, £27,230,000; from Stamps, £11,145,000; from Land 
fw, £2,775,000; from Licome Tax, £11,662,000; from Po.n Office, £7,150,000, 
frt)m Telegraphs, £1,650,000 ; from Crown Lands, £380,000 ; from Interest, 
^,180,000 ; from miscellaneous sources, £4,725,000. What was the total reve- 
^^^ of the British government for that year? 

il* The dwarf, Borowlaski, was only 39 inches in height ; Tom Thumb, 31 ; 
Mn. Tom Thumb, 32 ; Che-Mah, of China, 25 ; Lucia Zarate, of Mexico, 20 ; 
*nd6en. Mite, 21. What was the combined height of the six? 

i^. The firm of Davis & Drake own land valued at $39,750; lumber, $68,125; 
notes, $21,700; book accounts, $17,291; machinery, $13,250; cash in bank, 
•U,238 ; cash on hand, $4,232. What is the ])roperty value of the firm ? 
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ADDITION. 



IS, In 1880, there were women workers in the United States as follows: artists, 
2,061; authors, 320; barbers, 2,902 ; dressmakers, 281,928; journalists, 288 ; 
lawyers, 75 ; musicians, 13,181 ; physicians, 2,432 ; preachers, 165 ; printers, 
3,456; tailors, 52,098; teachers, 154,375. How many women workers in all ? 

Remark. — The three followiDg problems can be properly used by the teacher for drill in 
group adding. 

H, The population of the United States, by the census of 1880, was as follows: 



Ala., 1,262,505 

Alaska, 30,000 

Ariz., 40,440 

Ark., 802,525 

Oal., 864,694 

Colo., 194,327 

Conn., 622,700 

Dak., 135,177 

Del., 146,608 

D. C, 177,624 

Fla., 269,493 

Ga., 1,542,180 

Idaho, 32,610 

111., 3,077,871 

Ind., 1,978,301 

Ind.T., 70,000 



Kans., 996,096 

Ky., 1,684,690 

La., 939,946 

Me., 648,936 

Md., 934,943 

Mass., 1,783,085 

Mich., 1,636,937 

Minn., 780,773 

Miss., 1,131,597 

Mo., 2,168,380 

Mont. T., 39,159 

Ncbr., 452,402 

Nev., 62,266 

N. H., 346,991 

N. J., 1,131,116 

N. Mex., 119,565 



N. Y., 5,082,871 

N. C, 1,399,750 

Ohio, 3,198,062 

Oregon, 174,768 

Pa., .....4,282,891 

E. I., 276,531 

S.C, 995,577 

Tenn., 1,542,359 

Tex., 1,591,749 

Utah, 143,963 

Vt., 332,286 

Va., 1,512,565 

Wash. T., 75,116 

W. Va., 618,457 

Wis., 1,315,497 

Wyo. T., 20,789 



Iowa, 1,624,615 

What was the total population ? 

15, The area of the United States, in square miles, is as follows : 



Ala., 51,540 

Alaska, 531,409 

Ariz., 112,920 

Ark., 53,045 

Cal., 155,980 

Colo., ....103,645 

Conn., 4,845 

Dak., 147,700 

Del., 1,960 

D. C.,..: 60 

Pla., 54,240 

Gu., 58,980 

Idaho, 84,290 

111., 56,000 

Ind., 35,910 

Ind. T., 69,830 

Iowa, 55,475 

What is the total area ? 



Kans., 81,700 

Ky., 40,000 

La., 45,420 

Me., 29,895 

Md., 9,860 

Mass., 8,040 

Mich., 57,430 

Minn., 79,205 

Miss., 46,340 

Mo., 68,735 

Mont. T., 145,310 

Nebr., 76,185 

Nev., 109,740 

N.H., 9,005 

N. J., 7,455 

N. Mex., 122,460 



N.Y., 47,620 

N. C, 48,580 

Ohio, 40,760 

Oregon, 94,560 

Pa., 44,985 

R. L, 1,085 

S. C, 30,170 

Tenn., 41,750 

Tex., 262,290 

Utah, 82,190 

Vt., 9,135 

Va., 40,125 

Wash. T., 66,880 

W. Va., 24,645 

Wis., 54,450 

Wyo. T., 97,575 



ADDITION. 
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16. For State tax of 1888, the several Counties of the State of New York 
were assessed as follows : 



Albany, 186,606,307 

Alleghany, 14,395,123 

Broome, 21,383,568 

Cattaraugus, 16,050,985 

Capga, 30,631,548 

Chautauqua, 25,649,740 

Chemung, 18,718,275 

Chenango, 17,982,340 

Clinton, 9,766,255 

Columbia, 29,984,129 

Cortland, 11,108,469 

Delaware, 13,921,534 

Dutchess, 44,532,280 

Erie, 127,763,104 

Essex, 10,515,260 

Pulton, 8,383,735 

Franklin, 8,026,235 

Genesee, 21,384,810 

Greene, 13,760,299 

Hamilton, 1,157,600 

Herkimer, 23,739,092 

Jefferson, " 23,638,204 

Kings, 342,116,976 

Lewis, 9,039,285 

Livingston, 25,395,180 

Madison, 19,797,535 

Monroe, 85,964,190 

Montgomery, 23,877,638 

New York, 1,500,550,825 

Niagara, 26,097,826 



^Tiat was the total assessed value of the State that year ? 



Oneida, ...*58,146,279 

Onondaga, 63,265,536 

Ontario, 29,389,870 

Orange, 42,953,074 

Orleans, 14,816,445 

Oswego, 23,655,079 

Otsego, 22,544,650 

Putnam, 7,483,530 

Queens, 44,464,675 

Rensselaer, 00,545,955 

Rockland, 13,394,485 

Richmond, 12,271,105 

Saratoga, 23,189,435 

Schenectady, 12,772,451 

Schoharie, \ 10,297,219 

Schuyler, 7,248,620 

Seneca, 15,347,372 

St. Lawrence, 24,476,678 

Steuben, 22,776,074 

Suffolk, 17,262,046 

Sullivan, 5,427,300 

Tioga, 12,084,525 

Tompkins, 15,450,670 

Ulster, 25,443,000 

Warren, 6,555,175 

Washington, 22,501,173 

Wayne, 25,404,569 

Westchester, 82,375,217 

Wyoming, 14,922,986 

Yates, 12,721,716 
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SUBTRACTION. 

68. Subtraction is the process of finding the difference between tvo 
numbers. 

6d» The Subtrahend is the number to be subtracted, 

70. The Minuend is the number from which the Subtrahend is to be 
subtracted. 

71. The Difference or Remainder is the result obtained by subtracting 
one number from another. 

72. The Sign of Subtraction is — . It is called Minus and signifies less. 

When the sign of subtraction is placed between two numbers it indicates that the number 
placed afler it is to be taken from the one beforp it 

73. The Complement of a Number is the difference between it and a 
unit of the next liigher order. 

Thus the complement of 7 is 3, because 1 ten, the unit of the next higher order, diminished 
by 7 = 3. Again, the complement of 36 is 64, because the unit of the next higher order, 
1 hundred, or 100, diminished by 36 = 64. 

74. Principles. — 1. Only like numbers a?id units of the same order can he 
subtracted, one from the other. 

2, The sum of the subtrahend and the remainder muat be equal to the minuend. 

75. General Relation of Terms in Subtraction. 

1. The Minuend — the Subtrahend = the Remainder, 

II. Tlie Minuend — the Remainder = the Subtrahend, 

III. Tlie Subtrahend 4- the Remainder = the Minuend. 

76. General Kules. — 1, If the minuend and sitbtrahend he given, 
the remainder may he found hy subtracting the subtrahend from- tlie 
minuend, 

2, If the minuend and remainder he given, the subtraliend may be 
found hy subtracting the remainder from the minuend, 

J. If the remainder and subtrahend he given, the minuend may he 
found hy adding the remainder to the subtrahend, 

77. To Prove Subtraction. — Add the rvmalnaerU) the subtrahend ; if the 
sum equals the 7ninueud, the work is correct. 



SUBTRACTION. 

Subtractioo Table. 



78. Find the difference, mentally, between 
19 and 10 



K 



11 



16 


and 


13 


16 


" 


13 


17 


lutd 


3 


17 


" 


4 


17 


" 


5 


17 


" 





17 




7 


17 




8 


ir 




9 


17 


" 


10 


17 


" 


11 


17 




12 


17 


" 


13 


17 


" 


14 


18 


and 


3 


18 


" 


4 


18 


" 


5 


18 




C 


18 


" 


7 


18 


" 


8 


18 


" 


9 


18 


" 


10 


18 




11 


18 




12 


18 


" 


13 


18 




14 


18- 


" 


15 


19 


nnd 





ID 


" 


4 


19 


" 


5 


19 


" 


C 


19 


" 


7 


19 


" 


8 


19 


" 


9 



14 



21 



a:) 



24 
24 



18 
19 

RsXABKS.— J, Frequent and thorough use of the Suhtracllon Table ' 
fuQilf in all oppruIJoDa in (Lis Hubjcct. and will also aid Id additions t 
(riihmeitcal cumputaijons id general. 

*■ The above table, like the one in addition, is given for the teacher's 
time and labor in rapid mental t 



reference, to save 
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79. When any Figure in the Sinnend is Less than the Corresponding Flgnxv' 
in the Subtrahend. 

Example. — From 435 take 17t>. 

orsRATioN. Explanation. — It U rcadi])' observed that the units figure 6 of the 

BUbtrahund cannot be taken from the correeponding figure nf the minu- 

435 Mlnuonil. gj,^ . Higrefore analyze tbe minuend, and transtorm it inlo 4 hundred*, 

176 Subtrahend, s ttim, 15 uniU; then from the IS uniw take lhe6unttBof [be BubtraUeod, 

obtaining 9 units as a remainder, which write as the units of the result ; 

io'6 Ht'inalQder. having reduced oue of the tens ol the minuend to units, we have only 

2 tens remaining in the tens' column of the minuend, and since this is 

numerlcalij' less than the tens' figure in the subtrahend, transform as before, and read the 4 

hundreds and 3 lens as 8 hundreds and 12 tens; then taking the T tens of the BUblrahend front 

tbe 12 tens thus proiluccd, write tbe remaining G tens for the second or tens' flfrure in the 

resull; having taken 1 from the hundreds' column, we have 3 remaining in that column, from 

which take the 1 huudred of the subtrahend 7, obtaining 2 as the third or hundreds' figun 

of Ihe result. Thus wu conclude that 176 subtracted from 436, leaves a remainder of S5S. 

Reluarrb.— 1. This process is called " borrowing tens," as each left-hand order is tenfold 
greater than Ibo order at its riglit. 

2. Having mastered the theory, the ordinary and most convenient method for practice is H) 
leave the minuend figure in its original form and, 'wbea borrowing is necessary, add 1 to tbe 
succeed ing subtrahend figure. 

Agtiin, npply this method to the example; 



EsFLAKATlON. — Subtract ft from IS leaving 9, which write in units' column) 
Vi'i (adding 1 to 7) subtract 8 from 13 leaving 5, which wrile in its column; (adding 

1 to I) subtract 2 from 4 leaving 2, which write in its column. 
359 

Rnle. — I. So write ihe numbers to be subtracted, that units of the same 
order stand in the same vertical line. 

n. Begin at the right and subtract each figure of ihe subtrahend from 
the corresponding figure of the minuend. When it is necessary, trans- 
form, or borrow ten, and mentally add one to the next subtrahend figure. 

ni. Write results in their proper order. 

EXAMPIJeS yon PKACTll'K. 



80. i. From 1594 take fill. 
«. From 3138 take 1619. 
A From 4055 take 2033. 
i. From 27410 take 13520. 
6. From 80500 take 30500. 
6. From 133706 tjike 59341. 

J3. In Germany there are 2,4.36,000 land owners, and in France 3,22S,I 
How many more in France than in Germany? 

li. A dealer bought 1,733 sheep and sold to A 51, B 147, C 34, D lOOO, 
to E the remainder. How many did E purchase? 



7. From 520200 take 368977. ] 

S. From 80090 take 23084. 

9. Prom 3406368 take 1998765. 

10. From 303005 take 89700. 

!1. From 204C take 1597. 

IS. From 40509300 take 9619475. 
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it5. A. farmer raised 1,?30 bushels of wheat, 958 of barley, 1,275 of oats, and 
L.762 of com. If he keep for seed and feed, 116 bushels of wheat, 84 of barley, 
500 of oats, and 1,150 of corn, how many bushels of grain will he have left to sell? 

16. The equatorial diameter of the earth is 41847194 feet, and the polar 
diameter 41707308 feet. How many feet greater is the equatorial than the polar 
diameter ? 

17. If the sailing distance from New York to Queenstown be 2890 miles, how 
far from the latter port will a steamer be after running 1296 miles from the port 
of Xew York ? 

18. Texas contains 274356. square miles and New York 47156 square miles. 
How many times may the area of New York be taken from the area of Texas 
and what number of square miles will remain ? 

19. The area of Brazil is 3956000 square miles and of the United States 
3026504 square miles. How many square miles greater is Brazil than the United 
States ? 

^. A man bought a farm for 3250 dollars. He built a house on it at a cost 
of 1850 dollars, fences costing 416 dollars and then sold it for 7500 dollars. 
What was his gain ? 

21. I bought 23,240 acres of Dakota land, and sold at times 1000, 320, 520, 
640, 3200, 2520, ICO, and 1920 acres. How many acres had I remaining ? 

22. During a five years' partnership a firm gained $123,475. If the gain the 
Qrst year was $11,425 ; the second, $9,500 ; the third as much as the first and 
second, less $1,120; the fourth equal to the second and third; how much must 
have been gained the fifth year? 

23. The cost of my lot was $1,750. I paid for mason work on my house, 
$1,210; for carpenter work, $5,145; for plumbing, $985; for decorating, $1,650; 
for painting, $625 ; for grading, sodding, and fencing grounds, $590. The 
interest on outlays to date of sale was $315. I then sold the property at a loss 
of $20, receiving cash $6,000, and a note for the remainder. What was the face 
of the note? 

2i. 'ilLj book-keeper's salary is $1,450 per year. If he requires for his rent, 
$365; for personal expenses, $170; and for su;;^port of his family, $775; what 
amount will he have left at the end of the year? 

20. A Boston bicyclist journeying to San Francisco, distant 3,432 miles, ran 
the first week of six days, an average of 77 mil^s per day; the second week, 
92 miles ; the third, 84 miles ; the fourth, 106 miles; the fifth, 95 miles, and 
reacned his destination at the end of the sixth week. How many miles did he 
mn the last week? 
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MULTIPLICATION. 

81. Multiplication is the process of taking one of two namoers as man; 
times as there are units in the other. 

82. One of the numbers is called the Multiplicand and the other the Multiplier, 
The numbers are also called Factors of the product. 

83. The Multiplicand is the factor multiplied. 

84. The Multiplier is the factor by which the multiplicand is multiplied. 

85. The Product is the result obtained by multiplying one number by 
another. 

86. The Factors of a number are such numbers as will, when multiplied 
together, produce the given number. 

87. A Continued Product is the result obtained by multiplying several 
factors together. 

88. The Sign of Multiplication is an oblique cross, x . It is read 
^' tifnes,-' or '* multiplied %," and indicates that the numbers between which it 
is placed are to be multiplied together, or their product obtained. Thus, 5x2 
is read 5 times 2, or, 5 multiplied by 2. 

Remarks. — 1. In practice, the midtiplier is regarded as an abstract number and the multipH- 
eand as a concrete number ; but as the resulting product is the same whichever factor is U80d 
as a multiplier, the above relation is recognized only in explanations of work done. 

2. Where the multiplicand is concrete, the product will be concrete and of the 8am( 
denomination as the multiplicand. 

89. Multiplication is a short method of performing addition, and like addi- 
tion may be proved by subtraction. Thus, 2x2 = 4; that is, two taken twice 
as a factor = 4, or, 2 added to 2 = 4, We prove this by subtraction, 2 from 4 
leaves 2. 

Again, 6 X 7 = 42; that is, 6 taken seven times as a factor = 42, or, seven 6*8 
added = 42 ; this may be proved by subtracting seven 6's in succession from 42, 
wlien nothing remains^ 

tH). General Rules. — i. If the multiplicand' and multiplier be givent 
the product may he found by multiplying those factors together, 

2. If the product and multiplier be given, the multiplicand may be 
found by dividing the product by the multiplier, 

3. If tJte product and multiplicand be given, the multiplier may he 
found, by dividing the product by the multiplicand. 

4. If the product of two nundjcrs and one of the numbers be given, the 
other may be found by dividing the jyroduct bij the number given. 



WVLTIPLICATIOS. 

Multiplication Tnhle. 
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[SoTK. — It will be of great ad\'HntaRe [o tlie Bludent lo fully master Ihe above table. Kay 1 
*l7C*<i9e<l by follaninK lliis KUg^cstion will be offset by lime gained in subsequent work; J 
Si mastery will ao increase tbe rapidity of work in bualDeas applications >a to greatly lei 

k ItboT of accounting. 
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91. Multiply 




BXAHFL£9 FOB ORAt DRIIX. 






1. 42 by 3. 


JA 


102 by 4. 


21. 


144 by 10. 


-J. 


595 by 13. 


2. 31 by 4. 


J5. 


511 by 8. 


22. 


52 by 11. 


5£. 


70 by 22. 


S. 27 by 2. 


W. 


125 by 6. 


as. 


45 by 13. 


3S. 


90 by 25. 


^ 60 by 5. 


i^ 


340 by 2. 


2-f. 


SOI by 15. 


S^ 


150 by 23. 


5. 51 by 4. 


i5. 


416 by 3. 


26. 


65 by 20. 


35. 


118 by 11. 


e. 75 by 6. 


ifi. 


99 by 7. 


26. 


411 by 17. 


36. 


906 by 15. 


7. 91 by 2. 


/r. 


133 by 9. 


27. 


93a by 12. 


S7. 


450 by 19, 


*. 29 by 3. 


i«. 


208 by 4. 


3S. 


43 by 19. 


S8. 


375 by 14. 


S. 57 by 3. 


29. 


66C by 5. 


■29. 


Ill by 23. 


39. 


250 by 18. 


10. 95 by 5. 


ix>. 


89 by 8. 


30. 


207 by 22. 


40. 


789 by 11. 



2085 



9'2. Wben eitlier Paotor is a Number within one's thorough knowledge of 
the Multiplication Table. 

ExAMi'LE. — /. lliiltii.ly 417 by 5. 

Explanation.— Wrile the muliipller S below the unit figure of llie multi- 
plicand, Slid multiply each figure of llie multiplicand by the multiplier, IlmB; 
5 times T = 85, or, 8 tens -|- 5 units ; write the 6 units in units' place and 
reserve the S lens to ndd to Ibe next product ; ticKl. 5 litnca 1 ten arc 5 tcn^ 
and adding the 8 tens reserved gives 8 tens, which write in lens" place ; e 
5 times 4 hundreds are 20 hundreds, or 3 thousands ; write a naugbt, or cipher, 
in tiie hundreds' place and the 3 in the thousands' place, thus completing the multiplicatien 
and obtaining 3085 as the product of 417 multiplied by G. 

Example.—^'. Multiply 123 by 12. 
orERATiOK. Explanation.— Multiply each figure of the multiplicand by the multipUei^ 
J23 13 ; 12 times 8 = 3S, or, 3 lens -[-6 units; write the 6 in units' place and resem 

j^2 the 8 tens to add to the next product ; ne*!, 13 times 3 tens are 34 tens, and 

adding the 8 lens reserved gives 37 tens, or 8 hundreds -f 7 tens; write the 7 In 

1476 tens' place and reserve the 3 hundreds to add to (he next product; next, 13 timei 

1 hundred are 13 hundreds, and adding the 3 hundreds reserved gives 14 hun- 
dreds, or, 1 thousand 4 hundreds, wliich write in hundreds' and thousands' places, thus c 
pleting the multiplication and obtaining 1476 as the product of 133 multiplied by 12. 

Rule. — Write tfte factors one below the other, arranged so that fijurei 
of like orders tviU stand in the same i>ertical line. Multiply each flgur* 
of the upper factor, beginning at the right, by the 1-ower factor, placing 
in order the last figure of the product so obtained, and carrying to the 
ne^-t product all figures except the last; continue so doing until the la^ 
product is founds which write in fuU. 



93. Multiply 

1. 201 by 6. 

2. 507 by 5. 

3. 1001 by 12. 

4. 311 by 6. 

5. 805 by 9. 

6. 1203 by 8, 



EXAMPLKS roK MK>TAL PKACTICE. 



1325 by 2. 


13. 


811 by 11!. 


JO. 


641 by 13. 


2108 by 11, 


IJh 


1603 by 9. 


20. 


7122 by 5. 


511 by 15. 


15. 


3006 by 14. 


21. 


984 by 8. 


293 by 12. 


16. 


249 by r. 


22. 


2360 by 12. 


1801 by 13. 




319 by 8. 


2S. 


4C1 bv 14. 


684 by 14. 


JS. 


1122 by 11. 


24. 


3543 by 15. 



.6. I 
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EXAMPLES FOR WBTTTEN PRACTICE. 



94. Multiply 






1. 2168 by 9. 


e. 356142 by 18. 


11. 


2. 31046 by 16. 


r. 2147603 by 8. 


12. 


S. 599 by 12. 


8. 15286097 by 15. 


IS. 


4. 2170 by 13. 


0. 508093240 by 13. 


u. 


5. 50890 by 11. 


10. 6381201432 by 14. 


15. 



OPERATION. 



99084160024 by 15. 
294640205580 by 9. 
66205380777 by 7. 
897352468004 by 12. 
21430206041 by 15. 



95. When the Mnltlplier consifts of two or more figures. 
Example.— Multiply 417 bv 352. 

Explanation.— Write the numbers one below the other in the 
same unit order from the right. Then, beginning with the unit figure 
of the lower factor multiply; 2 times 7 units are 14 units = 1 ten -{- 
4 units ; write the 4 units in units' column and add the 1 ten to the 
next product; next, 2 times 1 ten are 2 tens and the 1 ten added makes 
8 tens, which write in tens' place ; next, 2 times 4 hundreds are 8 
hundreds, which write in hundreds' place, giving 834 as the first partial 
product, or the product of the upper factor multiplied by the unit 
figure of the lower factor. Next take the tens' figure of the lower 
number as a multiplier; 7 taken 5 tens or 50 times = 85 tens, or 850 ; 
write the 5 of the number 85 in tens' column, or below the 8 tens of 
the first partial product, and carry the 8 of the 85 to the next product; 
next, 5 times 1 are 5 and the 8 to carry added make 8, which write 
under the 8 of the first partial product ; then, 5 times 4 are 20, which 
write still to the left, making the second partial product 2085 tens. Next, take the third figure, 
or hundreds, of the lower factor, as a multiplier; 8 times 7 hundreds are 21 hundreds ; write 
the 1 in the hundreds' place and reserve the 2 for the next product ; then, 8 times 1 are 8 and 
2 to carry makes G, which write in its order ; then, 8 times 4 are 12, which write still to the 
left, having as a product 1251. Since, however, the several figures of the factor taken as a 
multiplier were of successive orders of units, 

The first partial product 884 = 884 simple units. 

The second partial product 2085 = 2085 tens = 20850 



Multiplicand. 
Multiplier. 



sgo 

417 
352 



Units. 


834 


Tens. 


2085 


Hundreds. 


1251 



146784 



i( 



i( 



The third partial product 1251 = 1251 hundreds = 125100 



It 



<< 



And the sum = 146784 
Therefore, 146784 is found to be the product of the numbers 417 and 352. 

Rule. — ^I. Place the multiplier below the multiplicand, the unit figures 
in the same vertical line. 

II. Beginning ivith the unit figure, m^ultiply aU the figures of the muZ- 
tiplicand by ea4ih successive figure of the multiplier , writing the first 
figure obtained in each partial product directly below the figure by which 
it was muZtijAied. Add the partial products. 

Kehahk. — The object of writing each succeeding partial product below and one place to 
the left of its predecessor, is that units of the same grade, or order, may, for convenience in 
adding, be found in the same vertical line; this arrangement precludes the necessity of filling 
the vacant orders with ciphers. 

As before shown, the arrangement of factors will not vary the result ; as, 
4 X 5 = 20, also 5 X 4 = 20 ; therefore, in business or school practice, arrange 
factors in such order as to save time and space; by so doing, problems otherwise 
long and difiicult, may be solved by mental processes. 
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Example.— Multiply 120000 by 7256. 

Explanation. — Consider the factors as reversed in order; thus, 7256 X 120000. Then 
multiply the 7256 mentally by 13*and to the product, 87072, annex four ciphers, because tbs 
12 was not 12 simple units but 12 units of the fifth order, or tens of thousands. 

96. When one Pactor is 10, 100, 1000, 10000, or 1 with any number of 
ciphers annexed. 

Example.— Multiply 324 by 1000. 

Explanation. — Since there are three ciphers in the multiplier, annex three to the multipU* 
cand, 324, thus obtaining the product, 324000. 

Rule. — To the one factor annex as many ciphers as there are ciphers 

in the other factor, j 

I 

97. A Composite Number is a number that may be resolved or separated! 
into integral factors; or, it is a number that may be formed by multiplying! 
together two or more numbers; thus, 12 = 4 x 3 ; or 12 = 2 X 2 X 3 ; or 4 x S^ 
= 12; or 2 X 2 X 3 = 12. 

98. When the Mnltiplier is a Composite Vnmber. 

"Wheneyer it is required to find the product of numbers one or more of which 
is composite, the result may b^ obtained by using as multipliers the factors d: 
such composite number or numbers; thus, G x 4 = 24, or 6 X ( 2 X 2 )= 24. 

Bnle. — Separate the multiplier into its factors. Multiply the muZtipli* 

cand by one of these factors, that product by another factor, iind so ofh 

using in succession all the factors; the last product will be the resuU. 

required. 

Remark. — Since the order in which factors are used will not vary the product, the student 
18 recommended to seek the simplest number — the one most easily factored — as a multiplier. 

EXAMPLES FOR PRACTICE. i 

99. i. Multiply 41 by 15, using as factors 3 and 5. 
^. Multiply 17 by 21, using as factors 7 and 3. 

3. Multiply 111 by 24, using as factors 3, 2, and 4 i 

J^ Multiply 1157 by 3G, using as factors G and 6. ! 

5. Multiply 2019 by 45, using as factors 5, 3, and 3. 

6. Multiply 8T002 by 9G, using as factors 6, 4, and 4. : 

7. Multiply 54235 by 144, using as factors 12 and 12. i 

8. Multiply 54235 by 144, using as factors 9 and 16. i 

9. Multiply 54235 by 144, using as factors 9, 4, and 4. 

10. Multiply 54235 by 144, using as factors 3, 3, 2, and 8. j 

11. Multiply 54235 by 144, using as factors 3, 3, 2, 2, and 4. ^ 

12. Multiply 54235 by 144, using as factors 3, 3, 2, 2, 2, and 2. | 

13. Multiply 81 by 64, using as factors 8 and 8. 
I'j^ Multiply 64 by 81, using as factors 9 and 9. 
15. Multiply 81 by 64, using as factors of 81, 9 and 9, and as factors d|j 

64, 8 and 8. 
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£XAMPL.KS COMBINING EUEMENTART FRINCIPUCS PKETIOUSI«T EXPLAINK1>. 

100. Multiply 
. 1431 by 7000. 
. iKK) bv'^21046. 



1969 by 54 = 9 X 6. 
171548 by 1500 = 15 X 100. 
1053 by 25000 = 5 X 5 X 1000. 



6. 3500 by 73 = G X 12. 

7. 1921 by 450 = 9 X 5 X 10. 

8. 321058 by 144 = 12 x 12. 

9. 504 by 288 = 9 X 8 X 4. 
10. 1043 by 105 = 7 X 3 X 5. 



11. A clerk sold 9 shirts at 80 cents each, 2 neck-ties at 35 cents each, 10 coK 
\TE at 25 cents each, a pair of gloves for 75 cents, and two suits of underwear 
i; 95 cents per suit. What was the price of all ? 

12. I bought 15 cows at 32 dollars per head, a pair of horses for 245 dollars, 
harness for 22 dollars, and 81 sheep at 3 dollars per head ; what was the total 

Dst of my purchases? 

13. The cost of furnishing a house was, for parlor and library furniture 762 
ollars, halls 150 dollars, dining room and kitchen 295 dollars, chambers 648 
ollars, stoves and furnace 350 dollars, carpets and curtains 825 dollars, what 
as the total cost ? 

li. 14250 dollars was paid for four houses, the first costing 2750 dollars, the 
XK)nd 400 dollars more than the first, the third 250 dollars less than tlio first 
nd second together, and the fourth the remainder. Find the cost of the fourth 
ouse ? 

lo. Find the difference between the continued products of 91 x 4 x 3 X 11 X 9 
nd5x5xl2x4x6x7. 

16. Find the difference between seven units of the sixth order and the con- 
inued product of 15 xOxSx 12 X4x7x 11x8x2x9. 

17. A merchant having 174G2 dollars to his credit in a bank, gave checks as 
ollows: for dry goods 6416 dollars, groceries 5995 dollars, boots and shoes 1416 
lollars, hardware 1850 dollars, and drew out 500 dollars for family expenses; what 
mount was left in the bank P 

IS. Exchanged a city block valued at 35000 dollars, for a farm of 175 acres 
'alued at 95 dollars per acre, eight horses at 110 dollars each, 14 cows at 28 
lollars each, 225 sheep at 4 dollars each, farm machinery valued at 825 dollars, 
ind received the balance in cash. How much cash was received ? 

19, A drover bought 135 horses at an average price of 115 dollars for 100 of 
hem, and 125 dollars per head for the remainder ; he sold 25 at 100 dollars per 
lead, twice that number at twice the price per liead, and the remainder at 67 
lollars Iter head. How much was gained or lost ? 

^. A ranchman sold to a trader, 40 ponies at GO dollars per pair, 116 calves 
t 9 dollars per head, 41 cows at 35 dollars i)er head, and a pair of mules for 375 
ollars. He received in part i)ayment, 15 barrels of Hour at 9 dollars per barrel, 
1 hundred weight of bacon at 12 dollars per hundred weight, 4 suits of clothes 
t 22 dollars per suit, 2 saddles at 13 dollars each, a wagon at 75 dollars, a set of 
amiture for 58 dollars, and the remainder in cash. What amount of cash did 
16 trader pay ? 
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MISC£IXAN£OUS EXAMPLICS. 

101. 1. The United States export 105,000 sewing machines yearly. If ea< 
machine does the work of 12 women, what is the value of the labor thus co 
tributed by the United States to other nations each year of 306 working days, 
labor be estimated at $1 per day? 

2. The Union Pacific Railway is 1777 miles in length, and was built at i 
average cost of $106,775 per mile; what was the total cost of construction ? 

3. The bills issued by the U. S. Treasury for National Bank circulation, a 
in denominations of $1, $2, $5, $10, $20, $50, $100, $500, and $1000. How mat 
money has one possessing 73 bills of each denomination ? 

i. The gold coins of the U. S. are in denominations of $1, $2.50, $3, $5, $1 
and $20. How much money in a bag containing 365 of each of these coins ? 

5. The U. S. notes — greenbacks — are of the following denominations, vis 
$1, $2, $5, $10, $20, $50, $100, $500, $1000, $5000, and $10000. How large 
debt could be paid with 7 of each of the above-named greenbacks ? 

6. How many feet of wire will be required to fence a field 1116 ft. square, wi 
six wires on each of the four sides ? 

7. What is the amount of the following bill ? 

28 lb. Lard @ 11^ per lb. 110 lb. Beef @ 14^ i^r lb. 
46 bu. Salt @ 15^ per bu. 50 " Butter @ 32^ per lb. 

17 *' Apples @ 45^ per bu. 4 pk. Onions @ 35^ per pk. 

61 lb. Pork @ 9^ per lb. 15 bu. Potatoes @ 75^ per bu. 

8. Find the total cost : 

4 cd. Hard Wood @ $6 per cord. 
11 " Soft Wood @ $3 per cord. 
9 loads Kindling @ $2 per load. 

9. Find the cost of 

7 lb. Tea @ 65^ per lb. 
50 " A Sugar @ 7^ per lb. 
15 '' Cheese @ 13^ per lb. 



13 tons Furnace Coal @ $5 per ton. 
7 ^^ Stove Coal @ $6 per ton. 
2 " Cannel Coal @ $9 per ton. 



9 lb. Java Coffee @ 31^ per lb. 
52 " Br. Sugar @ 5^ per lb. 
25 " C Sugar @ 6^ per lb. 



10. What must be paid for the following goods ? 



7 yd. Prints @ 7^ per yd. 
61 " Sheeting @ 13^ per yd. 
77 '' Ticking @ 15^ per yd. 
17 " Drilling @ 16^ per yd. 



11 yd. Jeans @ 19^ per yd. 
29 '' Calico @ 9^ per yd. 
14 '' Delaine @ 23^ per yd. 
25 " Gingham @ 12^ per yd. 



11, Find the total cost : 

67 yd. Moquette Carpet @ $3 per yd. 

" @ $2 per yd. 
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Brussels 



100 '' Ingrain 



it 



gi $1 per yd. 



32 yd. Border No. 1 @ $3 per yd. 
70 " " " 2 @ $2 per yd. 
45 '' " " 3 @ $1 per yd. 



12. The Boston '* boot-maker" will enable a workman to make 300 pairs 
boots daily. How many pairs can he make in a year having 309 working daj 
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IS. My grain sales for the year 1 888 were as follows : 

516 bn. White Wheat @ 85^ per bu. 250 bu. Peas @ 95^ per bu. 

723 '' Red " @ 95^ per bu. 287 " Rye @ 92^ per bu. 

941 " Barley @ 73^ per bu. 635 " Beans @ 75^ per bu. 

1625 '' Oats @ 32^ per bu. 321 '' Buckwheat @ 85^ per bu. 
How much was received for all ? 

74- lu New York State a bushel of barley weighs 48 lb., of clover seed 60 lb., 
of flax seed 55 lb., of beans 62 lb., of buckwheat 48 lb., of rye 56 lb., of com 
581b., of oats 32 lb., of potatoes 60 lb., of timothy seed 44 lb., and of wheat 
601b. What will be the total weight of 5 bushels of eacli of the products named ? 

15. In freighting, lime and flour are each estimated to weigh 200 lb. per barrel; 
pork and beef each 320 lb.; apples and potatoes 150 lb. each; cider, whisky, and 
Tinegar each 350 lb. What will be the freight at 20^ per Imndred pounds, on a 
car containing 15 barrels of each of these i)roducts ? 

Vh I bought 10 acres of land at ^2250 i)cr acre and laid it out in 75 city lots, 
expending $4725 for grading and streets, $680 for sidewalks, and 187 for orna- 
mental trees. I then sold 40 of my lots at $500 each, 20 at $450 each, and 
exchanged the remainder for a farm of 110 acres, the cash value of which was 

$65 per acre. How much was gained or lust ? 
/7.A gardener rented 5 acres of land for $20 per acre and i)aid $63 for seeds, 

120 for fertilizers, $246 for labor,. and $52 for freight. He sold 2145 bushels of 

turnips for $429, 1710 bushels of beets for $513, 4350 bunches celery for $174, 

and 800 heads cabbage for $40. What was his gain? 

18, A man earning $2.50 per day, works 306 days ])er year for five years. His 
annual expenses are, for board $156, for clothing $47, for charity $12, and he 
expends $2 per week for incidentals. If he de])osit his surplus eacli year in a 
Savings Bank, what amount will he deposit during the time? 

19, The U. S. coupon bonds are in denominations of $50, $100, $500, and 
tlOOO, and the registered bonds in denominations of $50, $100, $500, $1000, 
fcOOO, and $10000. Of the 4i's of 1891, and the 4'8 of 1907, there are registered 
bonds of the denominations of $20,000 and $50,000. What would be the aggre- 
gate face value of twelve of each of the bonds above named ? 

^. A man rented a farm of 132 acres of grain land, 67 acres of pasture land, 
iind 45 acres of meadow land ; paying for the grain land $7 per acre, for the 
pasture land $4 per acre, and for the meadow land $11 per acre. He produced 
W bushels of oats per acre on 45 acres, 32 bu. barley per acre on 30 acres, 75 bu. 
corn per acre on 15 acres, 150 bu. potatoes on 9 acres, 28 bu. buckwheat on 20 
acres, and 24 bn. beans per acre on the remainder of the grain land. He re-let 
fte pasture land for $200, and on the meadows cut 2 tons per acre of hay worth 
113 per ton. If he paid $695 for labor and $467 for other expenses, did he gain 
or lose, estimating oats at $275, barley at $672, corn at $394, potatoes at $743, 
buckwheat at $420, and beans at $2 per bushel P 
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DIVISION. 

102. Diyision is the process of finding how many times one number is 
contained in another of the same kind. 

103. The Diyidend is the number divided. 

lOl. The Diyisor is the number by which the dividend is divided. 

105. The Remainder is the part remaining when the division is not exact 

106. The Sign of Diyision is the character -f- ; it indicates that the num- 
ber before it is to be divided bv the number after it. Thus, 24 -~ 3 = 8, is read 
24 divided by 3 equals 8. We see by this operation that 3 is an exact divisor 
of 24, also that 3 and 8 are factors of 24. 

Remark. — From the above it is clear that the dividend in division corresponds to the product 
in multiplication, and the divisor and quotient to the multiplier and multiplicand, or the factors 
in multiplication. 

107. General Principles. — i. Multiph/ifig the dividend multiplies the 
quotient. Thus, 48 -r- 6.= 8; {48 X i? ) -:- ^ = i6'. 

2. Dividing the divisor multiplies the quotieyit. Thus, 48 -^ 6 = 8; 48 -r- 

{e ^ 2) = 4S -^ s = m, 

S, Dividing the dividend divides the quotient. Thus, 48 -^ 6 =z 8; {48 -r- 2) 

^ 6 = 24 -T- 6 = 4- 
4. Midtiplyinq the divisor divides the quotient, llins. 48 -^ 6 = 8; 4^ -^ 

{6 X 2) =48--^ 12 = 4. 

108. General Law. — I, A7ig change in the dividend produces a like change 
in the quotieiit. 

11. Any change in the divisor produces an opposite change in the quotiefit. 
III. A like change in both dividend and divisor will not change the quotient. 

109. General Rules. — l. If the dimclend and divisor he given, the 
quotient niai/ be found by dividing the dividend by the divisor. 

2. If the dividend and' quotient be given, the divisor jyuiy be found by 
dividing the dividend by the quotient. 

3. If the divisor and quotient be given, the dividend iruiy be found by 
Tnuttiphjing the divisor by the quotient. 

Jj,. If the divisor, quotient, and remaiiuler be given, the dividend may be 
found by imdtiplying the divisor by the quotient and adding the remrain- 
der to the product. 
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110. To PrOTe DlTision. — Divide the dividend by the quotient^ or mtrf- 
tiply the divisor by the quotient. In divisions which are not eocact, add the 
remainder to the product of the dimsor arid quotient; the sum thus obtair»ed 
should be the dividend, 

111. The Reciprocal of a number is one, or unity, divided by that number. 
A reciprocal will be produced by changing the relation of dividend and divisor; 

as, 28 -^ 4 = 7, while 4 -h 28 = | ; the resulting \ is the reciprocal of the first 
quotient 7. 

ALENTAL EXERCISES. 

112. What is the quotient of 



1. 
o 

S, 

5. 
6. 
/. 
S. 
9. 
10, 



10 -^ 2, 4, 8. 

20 -^ 2, 4, 5, 10. 

5G -T- 4, 8, 2, 7, 14. 

90 -T- 0, 3, 6, 15, 9. 

45 -T- 9, 15, 5, 3. 

36 -f- 4, 18, 12, 2, 9. 

72 -7- G, 2, 12, 24. 

84 -T- 7, 4, 2, 12, 21. 
100 ~ 0, 25, 2, 4, 10. 

24 ^ 6, 2, 4, 12, 8. 



U. 126 -5- 5, 25. 

12, 48 -~ 4, 12, 3, 6, 2. 

IS, 64 -7- 8, 4, 32, 2, 16. 

i^. 120 -^ 20, 3, 8, 5, 12. 

15, 80 -4-4, 16, 10, 20, 8. 

m, 144 -T- 12, 8, 6, 4, 3, 24. 

11, 175 -^ 35, 7, 5. 

18, 96 -7- 6, 8, 32, 12, 16. 

19, 108 -T- 3, 2, 9, 6, 12, 27. 

20, 200 -^ 5, 10, 20, 8, 4. 



Operations iu Division are of two kinds , Short Division and Long Division, 

113. In Short Diyision, operations are restricted to those divisions in 
which the divisor consists of one figure, or is a number coming within one's 
thorough knowledge of the uiulti})lication table. 

114. When the Divisor consists of only one figure. 



OPEKATION. 



2 ) 6482 



3241 



Example.— Divide 6482 bv 2. 

Explanation . — Write the divisor at the left of the dividend, sepa 
rating them by a line, next draw a line below the dividend and then 
divide each figure of the dividend by the divisor, writing the quotient 
below the figure divided. Thus, 2 is contained in thousands, 3 thou- 
sands times ; write the 3 below the G in thousands' column , next, 2 ia 
contained in 4 hundreds, 2 hundreds times ; place the 2 below the 4 in 

hundreds* column ; 2 is contained in 8 tens, 4 tens times ; write the quotient in tens' column ; 

2 is contained in 2 units, 1 unit times, or once ; write 1 in units' place, thus completing the 

division, and obtaining 3241 as a quotient 

115. When the Divisor is a Number within one*s thorough knowledge of 
the Multiplication Table. 

Example.— Divide 31605 by 15. 

Explanation.— Write the terms as before. Divide 81 by 15 and obtain 
2, which write below the 1 as the first figure of the quotient ; next, 15 is 
contained in 16, once ; write 1 in hundreds' column ; 15 in 10, 0, or no 
times ; write the 0, or cipher, in tens' column ; 15 in 105, 7 times ; write 
the 7 as units of the quotient, thus completing the division, and obtaining 
the quotient 2107. 



OPERATION. 



15 ) 31605 
2107 
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OPERATION. 



8 ) 394015 



49251J 



116. When any Fignre or Figures of the Dividend will not Exactly Contain 
the Divisor. 

Example.— Divide 394015 by 8. 

Explanation. —Write the terms as before. Since 8 hundreds of' 
thousands is not divisible by the divisor 8, unite the 8 hundreds of thou- 
sands and the 9 tens of thousands, obtaining 89 tens of thousands ; divide 
this by 8 and obtain for the first figure of the quotient 4 tens of thousands* 
vrith a remainder of 7 tens of thousands ; write the 4 below the 9 as the 
tens of thousands of the quotient, and unite the 7 tens of thousands to the 
4 thousands of the dividend and divide ; 8 is contained in 74 thousands, or 7 tens of thou- 
sands -f- 4 thousands, 9 thousands times with a remainder of 2 thousands ; write the 9 in 
the column of thousands, and unite the 2 thousands to the next figure of the dividend I 8 is 
contained in 20 hundreds, 2 hundreds times with a remainder of 4 hundreds ; write the 9 
hundreds in the column of hundreds, and unite the 4 hundreds to the next figure of the 
dividend ; 8 is contained in 41 tens, or 4 hundreds -{- 1 ten, 5 tens times, with a remainder of 
1 ten ; write the 5 in tens' column and unite the 1 ten to the last figure of the dividend ; 8 is 
contained in 15 units, 1 unit times, or once, with a remainder of 7 units, or 7 ; write the 
remainder over the divisor in the form of a fraction and annex the result to the entire part of 
the quotient, thus obtaining 49251^ as the complete quotient of 394015 divided by 8. 



Rule. — I. Write the divisor at the left of the dirdderul with a line 
separating them. 

II. Beginning at the left, divide ea^h figure of the dividend by (he 
divisor, and write the resulting quotient underneath the dividend, 

III. // after any division there be a remainder, regard this remainder 
as prefixed to the next figure of the dividend, and divide as before* 

IV. Should any partial dividend considered, be less than the diidsor, 
place a cipher in the quotient and' regard the undivided part as prefixed 
to the succeeding figure in the dividend and again divide. 

V. If the division is not exact, write the remainder over the divisor Uh 
fro/Ctional form,, and annex the result to the integral part of the quotient. 



EXAMPLES FOR PRACTICE. 



117. Divide 

1. 646 by 2. 

£. 945 by 3. 

S. 1124 by 4. 

4. 2645 by 5. 

5. 31502 by 8. 

6. 60703 by 9. 

7. 2075 by 12. 



8, 


143258 by 11. 


15. 


7600 by 16. 


9. 


81052 by 13. 


16. 


240000 by 13. 


10. 


5841226 by 14. 


17. 


20416201 by 16. 


11. 


90090 by 7. 


18. 


952451 by 17. 


12. 


163208 by 15 


19. 


200468 by 18. 


13. 


21406 by 8. 


20. 


1119306 by 10. 


u. 


51007 by 11. 


21. 


8476432 by 12. 



118. When the Divisor is a Composite Number. 

When the divisor is a composite number the operation may be simplified X^ 
using the factors of the divisor 



DIVISION. 81 

Example.— Divide 15662 by 288. 

OPBRATioK. Explanation.— First resolve the number 288 into the faclow 

3 ) 15552 8, 8, 12. Then dividing the dividend by the factor 8 obtain 6184, 

the first quotient; dividing this quotient, treated as a new divi- 

8 ) 5184 lot quodcDt. dene], by the factor 8 obtain 648 as the second quotient ; again, 

~~ dividing by the factor 12 obtain 54. the third, or final quotient, 

12 ) 648 2iHl - ^hich is the quotient required. Hence 14562 divided by 288 

e, . equals 64. 

54 8nl •• ^ 

Rule. — Diidde the dividend by any one of the factors, and the cfootienJb 
thus obtained by another of the factors, and so on untU all of the factors 
hai^e been used as a divisor. The laM quotient will be the required result. 

EXAMPIOSS FOR PKACTICB. 

119. 1. Divide 216 by 72, using the factors 8 and 9. 

2. Divide 1100 by 55, using the factors 5 and 11. 

3. Divide 5280 by 480, using the factors 4, 12, and 10. 

4. Divide 31248 by 144, using the factors 12 and 12. 
6. Divide 31248 by 144, using the factors 9 and 16. 

6. Divide 31248 by 144, using the factors 8 and 18. 

7. Divide 31248 by 144, using the factors 8, 2, and 9. 

8. Divide 31248 by 144, using the factors 4, 2, 3, and 6. 

9. Divide 31248 by 144, using the factors 2, 2, 2, 3, 3, and 8. 

10. Divide 2025 by 45, using the factors 3 and 15. 

11. Divide 2025 by 45, using the factors 3, 3, and 5. 

12. Divide 2025 by 45, using the factors 9 and 5. 

RncABK. — The pupil will observe that the order in which the fa^^rs xn used, does not 
▼aiythe result. 

120. To find the True Remainder after Dividing by the Factors of a Com* 

poiite Number. 

. 

Example. — Divide 1347 by 105, using the factors 5, 3, and 7. 

OPEBATION. Explanation. — Divide the given dividend by 8, 

obtaining the quotient 269, with 2 units for a remain* 

J> ) 1347 units. (jerj the quotient 269 is composed of units equal ia 

% \ 9ftQB^ 9 *f value to 5 times those of the given dividend, and may 

i> >^by -f> 4 units, ^ written 2696'« ; the remainder, 2, is of the same 

7 I QffXf% • 2^ ;;^ 1 A tt unit value as the given dividend, and is, therefore, a 

part of the ^n^ remainder; next divide the quotient 

12""^ -f 5**^ =75 " 269*'" by 3 obtaining 89 for a quotient and 2 for a 

— remainder. The units of which the quotient 89 is 

o7 true rem. composed, are equal in value to 15 times those ol 

^^AjV qiiotient. the given dividend and may be written 89>«'s ; the 

remainder is 2^'* and equals 5 X 2, or 10 units of the 
^'i dividend; next divide by 7 which gives the quotient 12, with 5 for a remainder; the 
^^^^^t 12 is eompofled of units equal in value to 105 times those in the given dividend and may 
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be written 12^^^^ ; the remainder is 5>^ and equals 15 X 5, or 75 units of the ffit)&n divideiid. 
The sum of the remainders, 2 units, 2^\ or 10 units, and ti^\ or 75 units, equals 87, the tnn 
remainder, and the result of the division, or the quotient, is 12 with a remainder of 87 ; or 
in another form 12^. 

£XAMPI«£S FOR PRACTICED 

121« 1. Divide 1121 by 25, using as factors 5 and 5. 

2. Divide 819 by 42, using as factors 3, 2, and 7. 

3, Divide 1705 by 64, using as factors 8 and 8. 

J^ Divide 4600 by 135, using as factors 3, 5, 3, and 3. 

5. Divide 22406 by 125, using as factors 5, 5, and 5. 

6. Divide 53479 by 144, using as factors 12 and 12. 

7. Divide 53479 by 144, using as factors 9 and 16. 
S, Divide 53479 by 144, using as factors 8 and 18. 
9, Divide 53479 by 144, using as factors 4, 9, and 4. 

10. Divide 53479 by 144, using as factors 4, 3, 3, and 4. 

11. Divide 53479 by 144, using as factors 2, 2, 3, 3, 2, and 2. 

12. Divide 419047 by 81, using as factors 3, 3, 3, and 3. 

13. Divide 341773 by 4095, using as factors 7, 5, 9, and 13. 
14* Divide 792431 by 72, using as factors 6, 2, and 6. 

IS, Divide 19111 by 24, using as factors 2, 2, 2, and 3« 

122. To Divide by 10, or any one of its powers. 

Since by the decimal system, numbers increase in value from right to left and 
decrease from left to right in a tenfold ratio, it follows that to cut off from the 
right of a number one place, divides the number by 10, two places by 100, three 
places by 1000, etc. 

Rale. — From the right of the dividend point off as many orders of 
tmits, or places, as the divisor contains ciphers. The figure or figures so 
cut off wM express the remainder. 

123. To Divide by any multiple of 10, 100, or 1000, etc 

Example.— Divide 16419 by 600. 

FIRST OPERATION. EXPLANATION. — 6 and 100 are factors 

I I ' of 600. First divide 16419 by 100, by 

l/OO ) 164/19 separating from it the last two figures, 

■ obtaining 164 as the first quotient and 19 

Flrat quotient 164 19, flntrem. as the first remainder; next divide 164 

by 6 and obtain 27 as the second, or last 

SECOND OPERATION. quotient, and 2 as the second, or last 

6 ) 164 remainder ; multiply this remainder by 

100, to obtain its true value, and to the 

Seoood quotieat 27.. -2 X 100 = 200, seoond rem. result add the first remainder obtaining 219 

o^Q for the true remainder. The result of 

^iy, true rem. ^^^ division is a quotient of 27 and a 

27fH required quotient remainder of 219, or 27fH| 
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Rule. — Froni the right of the dividend separate as many figures as 
the divisor contains ciphers; divide the figures at the left of the separa- 
trix by the digit or digits of the divisor, and to the remainder, if there 
lye one, annex the figwres first separated from the dividend; the result 
imll he the true remainder. 

EXAMPLES FOR PRACTICE. 

124. i. Divide 519 by 40, using as factors 4 and 10. 

2. Divide 1164 by 300, using as factors 3 and 100. 

3. Divide 2684 by 500, using as factors 5 and 100. 

4. Divide 90406 by 1500, using as factors 15 and 100. 

5. Divide 83251 by 600, using as factors 6 and 100. 

6. Divide 416250 by 9000, using as factors 9 and 1000. 

7. Divide 94275 by 3000, using as factors 3 and 1000. 

8. Divide 730246 by 11000, using as factors 11 and 1000. 

9. Divide 50640231 by 120000, using as factors 12 and 10000. 

10. Divide 620974 by 41000, using as factors 41 and 1000. 

11. Divide 124689011 by 5910000, using as factors 591 and 10000. 

12. Divide 365021467 by 6250000, using as factors 625 and 10000. 

aUSCEIXANEOUS EXAMPLES IN SHORT DIVISION. 

126, i. A gentleman left liis estate wortli *618330 to be shared equally by 
his wife and five children ; what was tlie share of each ? 

2. A county containing 400000 acres is divided into 25 townships of equal 
area. How many acres in each township ? 

3. $21735 was received from tlie sale of a farm at $35 per acre. How many 
acres did the farm contain ? 

4. If a speculator pays $15730 for 715 acres of Nebraska prairie land, and 
sells the same for $17875, what is his gain per acre? 

5. In New York City, in February, 1882, Hazel walked 660 miles in 6 days, 
receiving as a prize $20000. Allowing no time for stops, what was his average 
distance and the average amount earned per hour? 

6. Great Britain makes 330 million pins weekly, or 9 for each inhabitant; 
what is the number of inhabitants? 

7. The dividend is 230304561, the divisor is 15; find the quotient and the 
remainder. 

8. The remainder is 7, the quotient 19023, and the dividend 247306 ; what is 
the divisor? 

9. If 8 men can do a certain piece of work in 9 days, in how many days can 
12 men do the same work? 

10. I sell my village home for $3250, my store for $5000, my stock of goods 

for $11250, receiving in part payment $8775 cash, and for the remainder Iowa 

prairie land at $15 per acre; how manv acres should I receive? 
3 
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11. The steamship Servia crosses the Atlantic from New York City to Liver* 
pool in 150 hours, averaging for tlie first 24 hours, 18 miles per hour; for the 
next 48 hours, 17 miles per hour; for the next 30 hours, 19 miles per hour; and, 
for the next 12 hours, 21 miles per hour. If the entire distance be 2841 miles, 
what was the average distance per hour traveled for the remainder of the time ? 

Remark. — Short division, though a mental process, is practicable whenever the divisor is 
36 ot lees, if the pupil has mastered the multiplication table as given. 



LONG DIVISION. 

1 26. When the divisor is a number larger tlian can be treated mentally, the 
following method, called Long Division^ is employed. 

Example.— Divide 81437 by 37. 

OPERATION. Explanation. — Write the terms as In short division, and place 

a line after the dividend to separate it from the quotient, which is 

^^7 f ftVf^°7 (^T^^^ °o^ ^ ^« ^""«" *' ^^^ ^^Sht. Then divide the first two figures 
61 ) bl4d7 t ^^Ui ^j ^jjg dividend, 81, by the divisor, 87, and obtain 2 as the first 

figure of the quotient; then subtract from 81 the product of 2 X 



74 87, or 74, obtaining 7 as a remainder ; to this remainder annex 4, 

74 the succeeding figure of the dividend, which gives 74 as the next 

^-v partial dividend; the divisor is contained in this dividend twice, 

g)^ or 2 times, giving 2 as the next or second quotient figure ; sub- 

— tracting the product of 2 X 37 from 74, nothing remains; then 

Remainder, ^^^.j^g ^^^^ 3^ ^j^^ ^^^^ f^^^^^ ^f ^^^ dividend and as it is less than 

the divisor, place a in the quotient ; next bring down 7, the 
remaining figure of the dividend which gives 87 as the last partial dividend ; the divisor is 
contained in this dividend once, or 1 time ; writing this 1 as the final figure of the quotient 
and subtracting the last partial product from the last partial dividend nothing remains, and 
the quotient, 2201, is the result of dividing 81437 by 37. 

Rule. — I. Write the dimsor at the left of the dividend with a curved 
line between them, and another line at tlie right of the dividend to sep- 
arate it from the quotient when found, 

II. FroT*i the left of the dividend select the least number of figures 
tiiat will contain the divisor one or more times, and divide. Write the 
quotient fi,<^ure thus obtained at the right of the dividend, multiply the 
divisor by this quotient figure and subtract the product from the partial 
dividend used. To the remainder annex the succeeding figure of the 
dividend and divide as before; so continue until the last partial product 
has beet subtracted from the la^ partial dividend. If there be a 
rem-atnder pi are it over the divisor with a line between, and urrite the 
r^esidting fractio^t. as a part of the quotient. 

Proof.— J/^^/?/A 2*^/0 divisor hj the quotient, and to the product add t1i$ 
REMAiNOKH xt tkere bf any; the result should eqital the diyidesd. 



DIVISION. 



S5 



127. Divide 
1. 1728 by 48. 
2025 by 135. 
625 by 125. 
1920 by 160. 
2268 by 45. 
106295 by 28. 
52467 by 109. 
4762 by 367. 
250000 by 793. 
87524 by 31. 



bxahples IX JxnuQ division. 



2. 
S. 

4. 

5. 
6. 
7. 
8. 
9. 
10. 



11. 115680 by 155. 

12. 29410 by 251. 

13. 666666 by 2144. 
H. 93462007 by 1525. 

15. 500500500 by 1888. 

16. 21416009 by 5407. 

17. 11460250 by 999. 

18. 87629000 by 11181. 

19. 20405701 by 820006. 

20. 72109904 by 72109. 



21. 375736212 by 20812. 

22. 26800001 by 909125. 

23. 104690955 by 5642. 

24. 9000716002 by 1776. 
26. 250252500 by 1562. 

26. 6087910041 by 508791. 

27. 3641694611 by 72853. 

28. 111222333456 by 370054. 

29. 9876543210 by 12345. 

30. 210631890048 by 840263. 



MISC£IJ[JLN£OUS F.XAMPLE8 IN LONG DIVISION. 



128. !• In 1880 the total number of persons engaged in all occupations in 
the United States was 17392099, of which 7670493 were engaged in agriculture; 
how many times greater is the whole number of workers than those engaged 
in agriculture ? 

2. The 2515 miles of canal in the United States cost $170028636 ; what was 
the average cost per mile? 

S. If an elephant produces 120 lb. of ivory and the manufactories of Sheffield 
consume yearly 483000 lb., how many elephants must be killed each year to 
supply the Sheffield market alone ? ' 

4. In 1880 there were in attendance in the 177100 public schools of the United 
Staties 9705100 pupils ; what was the average number m attendance in each 
school ? 

5. During the financial crisis of 1857, 7200 business houses in the United 
States failed for an aggregate of 111 million dollars ; what was the average 
insolvency ? 

6. Dan. Lambert, at the age of 40, weighed 739 lb. ; if his weight at birth was 
13 lb., what was his average yearly increase of weight ? 

7. Between 1871 and 1884 the Kimberly diamond field of 9 acres produced 
75 million dollars worth of diamonds; what average value per acre was produced 
each year ? Each month ? 

8. A bottle thrown overboard into the Pacific Ocean was picked up 455 days 
later, 6700 miles distant from where it was thrown; what average distance did it 
float per day ? 

9. The great bell of Moscow weighs 202 tons of 2240 lb. each; if 77 parts of 
the metal of which it is composed are copper and the remaining 23 parts tin, how 
many pounds of each metal docs the bell contain ? 

10. The log of the yacht Wanderer in circumnavigating the globe in 1880-82, 
showed 48490 miles run in 280 days actual running time; what was the average 
miles run per day ? 

11. An Iowa firm manufactures daily, from 5 tons of paper, 1600 barrels, of 6 lb. 
weight each ; what number of barrels can be made, at this rate, from 10750 lb. 
of paper ? 



36 DIVISION. 

12. Oil the planet Neptune 60127 days mnke iine year. A yc.ir oti Neptum 
equals liow many common ycara on the earth ? 

15. For the year ending Suptcmbor 30. 1887, the exchangps at the Clearing 
House ftt New York amounted to #3487^848786, and those of the 36 rcmainiD| 
important cities, 117253855702. What was the average of the exchanges ]>er 
month at the New York Clearing House ? What was the average per month ol 
the 36 remaining Clearing Houses ? 

14. The Spanisli Armada, sent iu 1588, by Phillip II. of Spain for the intended 
conquest of England, cimprised 132 ships n'ith 34054 seamen and soldien 
What was the average numlwr with each ship ? 

J5, In 1S85 the total loans of the National Banks of Chicago and St. Loal) 
were $55171842, while those of the National Banks of New York city were 
♦236823598, Uow many times greater was the amount loaned by the banksd 
New York than by the bunks of the other two cities named ? 

16. The aggregate height above sea level of the 8 highest niountaine of ths 
earth, ia 174173 feet. What is the average height in miles of 5280 feet each .' 

J7. During the year 1854, 50 banks of New York city made exchanges 
through the Clearing House to the amount of #6750455987 ; and in the jMf 
1887, 04 bunks mad« exchanges to the amount of 134872848786. Find t)» 
ftrerage clearings of each bank for each of the two years quoted, 

18, The Kingdom of Belgium averages 480 inhabitants per square mile and 
the United States averages only 14. How many more times densely peopled ii 
Belgium than the United States F 

19. The National Banks of St Lonis in 1886 made loans to tne amount id 
♦9182417, while those of Chicago made, during the same year, loans to the 
amount of S45CIS9425. How many times greater were the loans of the banks oI 
Chicago than those of St, I^ouis ? 

50. The total cost of the railroads of ihe U. S. in 1880 was ♦6425772660. 
If the average cost per mile was 102529, how many miles had there lieen builtf 

51. In 1880 the total railroad freight of the United States was 290897395 tons, 
of which 42003504 tuna was grain and 89622899 tons was coal. How many timM 
greater was the whole freight than that of coal alone? How many times greater 
than that of grain alone ? 

SS, The total expenditures of the railroads of the United States in the year 
1880, were 1541950795, and their net income was #119344596. How many tima 
greater were the expenditures than the net iccome ? 



AVERAQE. 87 



AVERAGE. 

139. The Ayerage of several numerical terms is the quotient obtained by 
ividing their sum by the number of terms taken. Thus, the average of 
2, 40, 56, 16, 72, 24, 70, and 66, is 47, because 8 times 47 = 376, which is the 
um of the numbers taken. 

130. An average may be fractional ; as 33f is the average of 59, 43, 21^ 10, 
2id 35, because the sum of these five numbers equals 5 times 33|. 

BsMABX. — The average numerical value of fractions, either common or decimal, may be 
ibtained by dividing the 8um of all such fractional expresdona by the number of such 
ixpressions taken. 

Sole. — Divide the sum of the terms by the number of terms used. 

KXAMPLJiIS FOK PKACTICK. 

131. Find the average of the following groups of numbers and prove the 
results : 

1. 20, 24, 52, and 88. i 8. 71, 46, 200, 11, 93, 61, and 17. 

2. 32, 72, 56, 108, and 144. | -{. 5, 28, 19, 72, 40, 85, 106, 29, and 54. 

5. A man walked during six days of a week, 41, 47, 36, 54, 60, and 44 miles 
fespectively. How many miles did he average per day? 

6. A merchant sold during the 12 months of a year, goods in amounts as 
follows: $14216, $10008, $11051, $11097, $18241, $16900, $13754, $12291, 
19267, $12935, $14901, and $20518. Wliat were his average sales per month? 

7. An errand boy earned on Monday 73^, Tuesday 91^, Wednesday 49^, Thurs- 
day 67^, Friday 81^, and Saturday 95^. What were his average earnings per 
day for the week? 

COMPLEMENT. 

132. The Complement of a number is the difference between such number 
and a unit of the next higlier order; thus, the complement of 6 is 4, because 4 is 
4e difference between 6 and 10, or 1 ten^ a unit of the next higher order than 6. 

Again, the complement of 83 is 17, because 17 is the difference between 83 
and 100, or 1 hundred^ a unit of the next higher order than 83. 
Again, the complement of 209 is 791, because their sum is equal to 1000. 

'I^S FOK PRACTICE. 

iich of tlie following iiuniber.s, and prove and 



81. 
258. 



7. 1249. 

8. 1094. 



0, ^87^^ 
10. 8*> 



38 



PACTOBS AND FACTOBIKO. 



FACTORS AND FACTORING. 

134. Factors are such numbers as multiplied together will produce a 
required number ; as 3 and 4, also 3, 2, and 2 are factors of 12 ; 3 and 15, also 
5 and 9 arc factors of 45 

135. A Prime Number is one that cannot be resolved into two or more 
factors ; or, it is a number exactly divisible only by itself and unity; thus, 2, 3, 
5, 7, 11, and 13, are prime numbers. 2 is the only even number that is prime. 

136. A Composite Number is one that can be resolved into factors. 

137. A Prime Factor is a^^rme number used as a factor. 

To aid the pupil in determining the prime factors of a composite number we 
give the following 

Table of Prime Numbers from 1 to 1000. 



1 


59 


139 


233 


337 


439 


U0( 


653 


7ti9 


883 


2 


61 


149 


239 


347 


443 


563 


650 


773 


887 


3 


67 


151 


241 


349 


449 


569 


661 


787 


907 


5 


71 


157 


251 


353 


457 ^ 


571 


673 


797 


911 


7 


73 


163 


257 


359 


461 


577 


677 


809 


919 


11 


79 


167 


263 


367 


463 


587 


683 


811 


929 


13 


83 


173 


269 


373 


467 


593 


691 


821 


937 


17 


89 


179 


271 


379 


479 


599 


701 


823 


941 


10 


97 


181 


277 


383 


487 


601 


709 


827 


947 


23 


101 


191 


281 


389 


491 


607 


719 


829 


953 


29 


103 


193 


283 


397 


499 


613 


727 


839 


967 


31 


107 


197 


293 


401 


503 


617 


733 


853 


971 


37 


109 


199 


307 


409 


509 


619 


739 


857 


977 


41 


113 


211 


311 


419 


521 


631 


743 


859 


983 


43 


127 


223 


313 


421 


523 


641 


751 


863 


991 


47 


131 


227 


317 


431 


541 


643 


tOi 


877 


997 


53 

■ 


137 


229 


331 


433 


547 


647 


761 


881 





'IK.— The pupil can with little labor memorize the prime numbers from 1 to 100. 



FACTORS AND FACTORING. 39 

188. To Find the Prime Factors of a Composite Number. 

Example. — Find the prime factors of 4290. 

OPERATION. 

5 ) 4290 Explanation.— Observe that the given number ends with a cipher, hence is 

. exactly divisible by the prime number 5, by which divide it; next, observe that 

' the quotient ends with an even number, and is, therefore, exactly divisible by 

3 ) 429 2, so divide by 2; then observe that 8 will exactly divide the quotient 429; 

I1TT43 divide by it, obtaining 143, which divide by 11, obtaining 13, which divided by 

— itself, gives a quotient of 1. All the divisors being prime numbers they together 

^^ Al? constitute the prime factors of 4290. 
1 

Rule. — Divide by any prime number that is exactly contained in the 
dividend; divide the resulting quotient in the same manner, and con- 
tinue this until the final quotient is 1- The prime divisors mill be all 
the prime factors of the dividend, 

KXAMFLKS FOK PKACTICK. 

139. Resolve 



L 27 into its prime factors. 

2. 117 into its prime factors. 

S, 165 into its prime factors, 

i 93 into its prime factors. 

5, 2376 into its prime factors. 



6*. 1050 into its prime factors. 

7. 144 into its prime factors. 

S, 15025 into its prime factors. 

'9. 22464 into its prime factors. 

10, 881790 into its prime factors. 



DIVISORS. 

140. An Exact DlTlSOr of a number is one which will divide it without a 
remainder, or which gives a whole number as a quotient ; tlius, 5 is an exact 
di?isor of 15, 3 of 12, and 2 of 4. 

141. 1. Any number is divisible by itself and 1. 

2. Any even number is divisible by 2. 

3. Any number ending with 5 or is divisible by 5. 

4. Any number ending with is divisible by 10. 

6. An even number is not an exact divisor of an odd number. 
6. A composite number is an exact divisor of any numbor when all its factors 
are divisors of the same number. 

142. A Commoil DiTisor of two or more numbers is one that will exactly 
divide all the numbers considered; thus 3 is a common divisor of 6, 9, 12, and 15; 
also 7 is a common divisor of 14, 28, 35, and 49. 

143. The Greatest Common Diyisor of two or more numbers is the 
greatest number that is exactly contained in all of them, or that will divide each 
of them without a remainder. 

144. Numbers having no common divisor, or factor, are said to be priyne to 
each other. 



10 DIVISORS. 

145. To Find the Greatest Common DiviBor. 

I. When the numbers are readily factored. 

Example. — Find the greatest common divisor of 10, 15, and 35. 

OPERATION. Explanation. — By iospection find that the prime number 5 is an 

U \ 20 -[5 35 exact divisor of each of the numbers given; using it as a divisor, 

gives as quotients 2, 8, and 7; these being prime numbers have do 

2 — 3 — 7 common divisor, therefore 5 is a common divisor of the numbers 10, 

15, and 35, and as it is the greatest number that will exactly divide 
Ihem it must be their greatest common divisor. ^ 

Remark. — When it is determined by inspection that any composite number will exactly 
divide all the numbers of which we wish to obtain the gi'eatest common divisor, such oonr 
ponte number may wisely be used as a divisor. 

II. When numbers are less readily factored. 

ExAJkiPLE. — Find the greatest common divisor of 140, 210, 350, 420, and 630. 

OPERATION. Explanation. — To prevent confusion, sej* 

0\iAn 01 A Q^A AOf\ PQA rale the numbers by a sliort dash. Observe thit 
^ ; 14U— ^iu — .iO(» — 4^U — b^U g ^.jj exactly divide each of the numbers, lik^ 

g \ t^Q iQ^ 275 210 315 wise that 5 and 7 will exactly divide the successiffl 

quotients ; therefore divide by 2, 6, and 7 ; theo 

7 ) 14 — 21 — 35 — 42 — 63 observe that the remaining quotients, 2, 8, 6, 6, and 

9 have no common divisor ; hence the divisors 

2— 3 — 5 — 6 — 9 2, 5, and 7 are all factors of the greatest common 

divisor, which is 70, 

Rule. — ^I. Write the numbers in a IwrizontaZ line, separating them by 
a dasfi. 

n. Divide by any number that will exactly divide aU the numbers 
given, and so continue until the quotients hare no common divisor, 

HI. Multiply together the divisors for the Greatest CoTnmon Divisor- 

Remark. — When factors cannot be readily determined by insi>ection the numbers may b€ 
resolved into their prime factors. The product of all the common factors of all the given 
numbers will be the greatest common divisor. 



EXAMPLKS FOU I»KACTICE. 



146. Find the 'greatest common divisor of 



J. n, 55, and 90. 

2. 24, 3G, (;0, and 96. 

S. 32,48, 80, 112, and 144. 

^ 54, 72, 00, 120. 180, and 216. 

5. 104, 156, 260, 304, and 572. 

6. 135, 450, 315, and 585. 



7. 25'.^ 630, 1134, and 1456. 

8. 2150, 600, 3650, 1000, and 500. 

9. 302, 453, 755, 1057, and 1661. 
10. lv^6, 441, 5(;7, 693, and 1071. 
n. 210, 350, 280, 840, and 1260. 
1^. 200,325, 525, 350, and 675. 



I 



1CULTIFLE& 



41 



H7. When no Common Factor oan be Determined by Inspection. 

Example. — What is the greatest common divisor of 182 and 858. 



OPERATION. 

130 I 



52 
62 





2 
2 



858 
728 

130 
104 

26 



ExFLAiTATiON. — Draw two Tertical lines and write the nombers on 
the right and left. Then divide 858 by 182, and write the quotient, 
4, between the lines; then divide 182 by the remainder, 180, and write 
thequotient, 1, between the lines; next divide 130 by 52 and write the 
quotient, 2, as before; next divide 52 by 26 and write the quotient as 
before. As there is nothing now remaining the last divisor, 26, is the 
greatest common divisor of the given numbers. 



Reharks. — 1. The greatest common divisor of several numbers which cannot be factored, 
ciay be obtained by taking any two of them and applying the above formula; then the divisor 
ttius obtained and one of the remaining numbers, and so on until the last. If 1 be the final 
result they have no common divisor; if any number greater than 1, that number must be the 
jreaUtt common divuor of all the given numbers. 

2. The only practical use of the Greatest Common Divisor is in the reduction of a common 
fraction to its lowest terms; we thus find a number that will affect such reduction by a division 
of the terms but once. 

Bule* — Divide the greater number hy the less, the divisor by tlue 
remainder, and so continue until nothing remains. The last dimsor wiU 
U the Oreatest Canimon Divisor. 

1SXAMPL£S FOK P1LACTIG£. 

148» Find the greatest common divisor of 
i. 316 and 664. 
I 96 and 216. 
A 1226 and 2722. 
i 1649 and 6428. 





1377 and 1581. 


9. 


231 and 273; 


6. 


92 and 124. 


10. 


1179 and 1703 


7. 


C79 and 1869. 


11. 


1888 and 14^25 


8. 


2047 and 3013. 


12. 


1900 and 1375 



MULTIPLES. 

149. A Hnltiple is a number exactly divisible by a given number; as, 12 is 
a multiple of 6. 

150. A Common Multiple is a' number exactly divisible by two or moie 
given nnmbers; as, 12 is a common multiple of G, 3, and "l. 

151. The Least Common Hnltiple of two or more numbers is tlie least 
number exactly divisible by each of them; as, 30 is the least common multiple 
of 18, 9, 6, 4, 3, and 12. 

152. Principles. — 1. TJie product of tioo or more nurnhers, or any mnnber 
of iimf.'S their product, must be a ctmimon mtiltiple of the monhers. 

2. Two ar wore numbers may have any innnhrr of common multiples. 

S. A multiple of a number must contain all the prime factors of that number. 

4. The common multiple of several nnmbers mud contain all the factors of 

all the numbers. 

5, Tlie least common multiple of two or more numbenn is the least number 

that will contain all the prime factors of the numbers given. 



42 MULTIPLES. * " 

153. To Find the Least Common Multiple of Two or More Nnmbers 

Example. — Find the least common multiple of 12, 16, 63, and 90. 
Explanation.— By factoring, find the prime factore of 13 which are 2, 2, and S. 



" 16 •• 2, 2, 2, and 2. 

•* '* ** 63 *' 3, 3, and?. 



" 90 " 8, 3, 2, and 5. 

Since no numberless than 90 can be divided by 90, it is evident that the least common multiple 
cannot be less tlian that number ; hence it must contain 8, 8, 2, and 0, the factors of 90 \ 
including with these another 2, gives all the factors of 12; two more 2*s all the factors of 16; 
and if 7 be included, all the factors of 63 are obtained ; hence the product of the factors 8, 8, 
2, 5, 2, 2, 2, 2, and 7, or 5040 must be the least common multiple of the numbers 12, 16, 68, 
and 90. 

The method of determining the least common multiple by formula given below, 
will be found convenient. 

Example. — Find the least common multiple of the numbers 12, 16, 63, and 90. 

Write the numbers in a horizontal line to obviate confusion, and separate them 
by a dash. 

OPERATION. Explanation.— First divide by 2 ; 63 not being divisible by 2 

2 ) 12 IG 63 90 bring it to the lower line and divide again by 2; neither 63 nor 45 

being divisible by 2, bring both to the lower, or quotient line 

2 ) 6 — 8 — 63 — 45 ^ext divide by 3; 4 not being divisible by 3, bring it to the quo 
g \ 3 ^1 ^3 ^5 tient line and divide again by 3; the remaining numbers 4, 7, and 

5 being prime to each otber, are to be taken, together with the 

3 ) 1 — 4 — *^1 — 15 prime divisors 2, 2, 3, and 3, as factors of the least common mul 

:; ; I r tiple; their product is 5040, the same as before found. 
1 — 4 — / — o 

Remarks— 1. This principle has a practical value only in determining the least common 
denominator of common fractions, and is even then rarely used. 

2. Where one of the numbers given is a factor of another, reject the smaller. 

8. When it is observed that any composite number is exactly contained in aU the numbers 
given, divide by such composite number rather than by its prime factors; the operation will 
thus be shortened. 

Bnle. — 1. Write the numbers in a horizontal line, separating them by 
a dash. 

II. Divide by any fa/stor common to all the numbers, or by any prime 
factor of any two or more of them,. In the same manner divide the 
quotients obtained, and continue until the quotients are prime to eaeh 
other. 

III. The product of the dixnsors and prims remainders is the Least 
Commjon Multiple. 

154. Oreatest Common Divisor and Least Common Multiple Compared. 

I. The greatest common divisor is the product of all the prime factors cofnnum 
to all the numbers. 

II. The least common multiple is the product of all the prime factors of all 
the numbers. 



CANCELLATION. 43 

ISXAMPLES FOR PRACTICB. 

155. Find the least common multiple of 



1. 12, 20, and 32. 

2. 25, 90, and 225. 
S. 6, 16, 26, and 36. 



4. 42, 210, 56, and 35. 

5. 5, 30, 24, and 28. 

6. 11, 32, 216, and 66. 



/v 



18, 80, 99, and 120. 

8. 2, 3, 4, 5, 6, 7, and 8. 

9. 21, 72, 24, and 30. 



CANCELLATION. 



156« Cancellation is the omission of the same factor from terms sustaining 
to each other the relation of dividend and divisor. It is used for the purpose of 
saving labor in division, and is an application of the principle already given, 
that dividing both dividend and divisor by the same number will not alter the 
quotient; thus f may be read 2 divided 4; divide both terms by 2 and the result 
LB 1 divided by 2, or i. 

2 X 27 

Again, may be read 2 times 27, divided by 4 times 18 ; rejecting the 

factor 2 from the 2 in the dividend and from the 4 of the divisor, also the factor 

% X %t^ 3 
9 from the 27 of the dividend and the 18 of the divisor, gives '— = , 

Mx^^« 2x2 
or }, or 3 divided by 4, as a final quotient. 
The correctness of this result is easily proved by factoring the dividend and 

divisor, thus : = , then reiectinff 2 and 9 from both terms, 

4X 18 2X2X9X2 

or cancelling, obtain = f Ans. 

^ *X2X0X2 

157. We may supplement the former definition thus: The rejection of equiva- 
lents of factors from terms sustaining to each other the relation of dividend and 
divisor, is cancellation. 

Example. — What is the quotient of 3x2x28x5x7x51 divided by 
6X11X4X7X35X17? 

OPBBATIOI7. - Explanation.— Cancel 6 from the divisor aod 

tv*v*rtv*v-fv AX9 ^ ^ ^ ^^^"^ ^^® dividend; 4x7 from tlie divisor 

gXyxyt>xyX4X?>i _ J ^ ^jj^ 28 from the dividend; the 35 from the divisor 

^Xll X^Xl X$$Xi1l and 5X7 from the dividend; the 17 from the 

divisor and the 51 from the dividend, leaving 3 in 
tbe dividend, and 11 In the divisor; the quotient is ^. 

Remabx. — This principle can be put to frequent and valuable use in a great variety of 
boaneaB compatations. 

Bulo^— -L WlrUe the divisor below the dividerid ivith a line separating 
them, 

n. Cktncel from Uie dividend and divisor all factors common to both ; 
ihen divide the product of the remaining factors of the dividend by the 
product of Che remaining factors of the divisor. 



44 CANCELLATION. 

EXAMPLES FOB PBACTICE. 

158. 1. Determine by cancellation the quotient of6x9x2xl3x40x6 
divided by 8 x 3 x 7 X 26. 

2. Determine by cancellation the quotient of 64 X 25 X 3 X 15 divided by 
45 X 12 X 4 X 11 X 36. 

In like manner, 

S. Divide 210 X 9X78X5X23X10X36 by 13x144x40x3x27x5x400. 

i. Divide 38 X 4 x 55 x 9 X 32 x 30 by 12 x 11 X 3 X 16 x 19 x 5. 

5. Divide 51 x 7 X 9 x 27 X 40 x 54 by 63 X 17 X 9 x 200. 

6. Divide 24 X 25 X 26 X 27 by 2 x 4 X 5 X 9 X 13. 

7. Divide 2 X 3 X 4 X 5 X 6 x 7 X 8 x 9 by 23 x 45 x 67 X 89. 

8. Divide the product of the numbers 98, 76, 54, and 32 by the product of 
the numbers 9, 8, 7, 6, 5, 4, 3, and 2. 

9. Divide the product of 33, 4, 42, 9, 5, and 60 by the product of 7, 15, 12, 
and 11. 

10. Divide the product of 416,216, and 810 by. the product of 135, 52, 24, 
and 5. 

11. How many bushels of potatoes at 60^ per bushel will pay for 450 lb. of 
sugar at 6^ per pound ? 

12. A farmer traded 4 hogs weighing 325 lb. each, at 6^ per pound, for sugar 
at 5^ per pound. How many entire barrels of 312 lb. each should the farmer 
receive ? 

13^ I bought 18 car loads of apples of 216 barrels each, each barrel containing 
8 bushels at 60^ per bushel, and paid for the same in woolen cloth. If each 
bale of cloth contained 600 yd. at 30 cents per yard, how many bales and how 
many odd yards did I deliver ? 

14. How many yards of cloth at 15^ per yard should be given for 9 barrels of 
pork of 200 lb. each, at 6^ per pound ? 

15. A hunter traded 6 dozen coon-skins at 40^ each, for powder at 75^ per lb. 
How many 5 lb. cans of powder should he receive ? 

16. How many pieces of cloth of 45 yd. each, should be received for 5 baskets 
of eggs, each basket containing 21 dozens at 18^ per dozen, if the cloth be valued 
at 8^ per yard ? 

17. How many quarter sections of Kansas prairie land valued at $9 per acre, 

should be received for 80 cattle worth §78 per head ? 

Rkmahk. — A section of land, in the United States, contains 640 acres. 

18. How many years' work of 12 months of 26 days each, must be given for 
a farm of 112 acres at $78 i)er acre, if labor be worth 82 yer day? 

19. A farmer exchanged 3 loads of oats, each load containing 27 sacks of 2 
bushels each, worth 33^ per bushel, for flour at 6^ per pound. At 19d lb. per 
barrel, how many barrels should he have received ? 

20. How many sections of Texas prairie land at $8 per acre should be given 
for ap Ohio farm of yTZ acres ^it $45 per acre '^ 
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FRACTIONS. 

169. A Fraction is one or more of the equal parts of a unit. If a unit be 
divided into 3 equal parts, one of the parts is called one-third and is written i ; 
two of the partfl are called two-thirds and are written J. 

160* A Fractional Unit is 07ie of the equal parts into which the number or 
thing is divided. \, i, i, are fractional units. 

161. The Numerator is the number above the line; it numerates, or num- 
bers the partSy and is a dividend. 

162. The Denominator is the number below the line; it denominates, or 
names the value, or size, of the parts showing the number of parts into which 
the unit has been divided. It is a divisor. 

163. The Terms of a fraction are the numerator and de^iominaior, taken 
together. 

164. The Yalue of a fraction is the quotient of the numerator divided by 
the denominator. 

165. Fractions are distinguished as Common Fractions and Decimal Fra^^ 
Hans; and common fractions are either proper or Improper. 

166. A Common Fraction is one expressed by two numbers, one written 
above the other, with a line between. 

167* A Proper Fraction is one whose value is less than 1, the numerator 
being less than the denofninator. i, f , i, J, -jfij, -^ are proper fractions. 

168. An Improper Fraction is one whose numerator is either equal to or 
greater than its denominator; its value is equal to or greater than 1. |, f , f , {, 
V> W» H ^^ improper fractions. 

169» A Mixed Number is an entire or whole number and o, fraction united. 
8^, 6}, Wf9 14|f , 107|f are mixed numbers. 

170» A Complex Fraction is one having a fraction for its numerator or 
denofminatort or for both of its terms. 

At a f motion indicates a division to be performed, a complex fraction indicates a division of 
> fnukmu to be perfoimed. -i is a complex fraction and indicates tliat £ is to be divided by f ; 

\ the eoqneailoii Ib read f -«- f ; ~, and X are also complex fractions. 

f 8 

Principles* — •'• MuUiplying the numerator multiplies the fraction; dividing 
ike numerator divides the fraction. 

& MtUHp^ling the denominator divides the fraction; dividing the detiominator 
mMUipUea the fraction. 

8. MfMpliifing or dividing both terms of a fraction ly the same number does 
not change the value of the fraction. 
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REDUCTIOX OP FRACTIONS. 



REDUCTION OF FRACTIONS. 

171. To Beduce a Whole Number to a Fractional Form. 

Example. — Reduce 3 to a fraction the denominator of which is 7. 

Explanation. — The fractional unit having 7 for a denominator is \ ; and since 1 unit 
equals 7 sevenths, 3 units which are 3 times 1 unit must equal 3 times 7 sevenths, or 21 se?* 
enths ; therefore, 3 = V- 

Rule. — Multiply the whcle number hy tlie required defiornifuxtor, and 
, place the product over the denominator for a numerator. 



1. 


Reduce 


o 


Reduce 


3. 


Reduce 


J,. 


Reduce 


5. 


Reduce 


6. 


Reduce 




Reduce 


s. 


Reduce 


0. 


Reduce 


fo. 


Reduce 



EXAMPLES FOR PRACTICE. 

5 to a fraction the denominator of which will be 4. 

7 to a fraction the denominator of which will be 9. 
4 to a fraction the denominator of which will be 13. 
3 to a fraction the denominator of which will be 8. 

8 to a fraction the denominator of which will Ix) 12. 
15 to a fraction the denominator of which will be 10. 
14 to a fraction the denominator of which will be 5. 
27 to a fraction the denominator of which will bo 11. 
410 to a fraction the denominator of which will be 23. 
1125 to a fraction the denominator of which will be 57. 



173. To Reduce a Mixed Number to an Improper Fraction. 

ExAMPLK. — Reduce 5| to an improper fraction. 

Explanation. — Since 1 unit is equal to 3 thirds, 5 units, which are 5 times 1 unit, must 
be equal to 5 times 8 thirds, or 15 thirds; and 15 thirds plus 2 thirds equals 17 thirds; there- 
fore, 5j = V. 

Rule. — Multiply the whole number by the denominator of the fraucbionf 
to the product add the Jiumerator, and place the sum over the denowr 
ifiator, . ' 

EXAMPLES FOR PRACTICE. 

174. Reduce 

L 3^^ to an improper fraction. 
7^ to an improj)er fraction, 



J. lOJ to an improi)er fraction. 
If, 434 to an improi)er fraction. 
5, KJ^tj to lui improper fraction. 



f). 78 J to an improper fraction. 

7. 2635^ to an improper fraction. 

S, 170ji^ to an improper fraction. 

9, IO4O2V ^*^ ^^^ improper fraction. 

10, 968y\ to an improper f ruction. 



175. To Reduce an Improper Fraction to a Whole or Mixed Number. 

ExAMi»LE. — Reduce ^^ to a whole or mixed number. 

Explanation. — Since 4 fourths make 1 unit, 23 fourtlis wiU make as mnny imits as 4 is 
contained times in 28, or 5 times with a romainder of 8, or three-fourths; therefore, y =5|^ 



KEDUCTION OF FRACTIONS. 



4T 



Bnle. — Divide the Jiumerator by the detwmUiaior, place the remain- 
er, if any, over ihe denominator, and annex tJie fraction thus found 
to the entire part of tJie quotient 



KXAMPI^S FOK practice:. 

176. Bediice 

i. y to a whole or mixed number. 6. 

2. V to a whole or mixed number. 7. 

S, ^ to a whole or mixed unmber. S. 

i f } to a whole or mixed number. 9. 

5, ^ to a whole or mixed number. 10, 



^ to a whole or mixed number. 
^Jf ^ to a whole or mixed numl)er 
^1 to a whole or mixed number 
V^/ to a whole or mixed number. 
* \W ^^ ^ whole or mixed number. 



177. To Eednce a inaction to its Lowest Terms. 

ExA3fPLE. — Reduce -j^ to its lowest terms. 

EiPLANATiOK. — By applying the principles of factoring, change the form of the fraction 



A to 



2X8 



; then hy cancellation reject the 2 and 3 from the numerator, and the same 



2x8x8 
factora from the denominator, leaving 1 for the new numerator and 8 for tlie new denom. 

inator; the resulting fraction is i. 

Or, observe that 6 is a factor of both the terms and that i is the result of dividing both 

the terms by 6. 

Rules. — 1. Divide both terms of the fraction by their greatest commx)n 
divisor. Or, 

J?. Divide both tenns of the fraction by any common factor, and con- 
tinn^ the operation ivith the resulting fractions until they have no coni- 
mon divisor. 

Rkmabss. — 1. When the terms of a fraction have no common factor, the fraction is in its 
simplest form, or its lowest terms. 

2. If both terms of a fraction be divided by their greatest common divisor the fraction will 
be reduced to its Untest terms. This is the only use in practical arithmetic of the theory of 
the greatest common divisor. 

HXAMPLKS FOK PRACTICE. 



178. !• Bednce |^ to its lowest terms. 

2. Reduce ff to its lowest terms. 

S. Reduce |4 to its lowest terms. 

4, Reduce ^ to its lowest terms. 

5. Reduce -^ to its lowest terms. 



6*. Reduce -^^ to its lowest terms. 

7. Reduce -^^^ to its lowest terms. 

S. Reduce |||^ to its lowest terms- 

9, Reduce \l\l to its lowest terms. 

10, Reduce ^f J to its lowest terms. 



179. To Seduce a inaction to Higher Terms. 

ExAifPLB. — ^Rednce 4 to a fraction the denominator of which is 21. 

ExPLAHATlOK.— -Shioe 7 is contained in 21 three times, the given fraction may l)e reduced to 

5 y 3 
a fraction whose denominator is 21, by multiplying lioth of its terms by 3; multiplying ^ 

"7x3 
gives ^, the required result This operation does not alter the value of the given fraction. 

Bale. — Divide ihe required denominator by the denominator of tlte 
given fraction and muZtiplij tJtc numerator by the quotient thus obtained; 
write ihe product over the required denondnator. 



A6 BEDUCTIOX OF FRACTIOX3. 

EXAXPUES FOK PRACTICE. 

180* ^. Bedace } to a fraction the denominator uf which is 15. 

2, Keduce 4 to a fraction the denominator of which is 36. 

5. Re<luce ^ to a fraction the denominator of which is 42. 
4« Reduce f to a fraction the denominator of which is 32. 

6. Reduce ^ to a fraction the denominator of which is 88. 

6. Reduce -^j to a fraction the denominator of which is 52. 

7. Reduce -f^ to a fraction the denominator of which is 115. 
S. I{educe ^^ to a fraction the denominator of which is 128. 
9. Reduce ^'^ to a fraction the denominator of which is 192. 

JO, Reduce J J^ to a fraction the denominator of which is 147. 

181« To Keduce Fractions to Equivalent Fractions Having a Common BenoB' 

inator. 

Example. — Reduce J, 4, |, 4, to equivalent fractions having a common 

denominator. 

Explanation. — The product of the denominators 3, 2, 5, 7, = 210, and this number ifl 

exactly divisible by each of the several denominators; hence each of the given fractions may 

be reduced to an equivalent having 210 for a denominator; the desired result is then aoooD' 

plJshcd, as 210 is a denominator common to all the given fractions; t = iiS»i = li{, {=H1* 

and i = M'^ 

Rule. — Multiply together the denominators of the ^iveii fractions for 
a conunon dcfwrninafor, Multiplj/ each numerator hy all the denomiMr 
tors except its oivn and irrite tJie several results in turn over tJie coTmwn^ 
den^jrninafffr. 

Ukmakk. — Where one or more of the given denominators are factors of the othesB, the 
smuller iiiny im rejected. 

CIXAMPLKS FOR PRACTICE. 

182. UjmIucc to equivalent fractious having a common denominator: 

•i?, 5^, 13 i J, 6, and 11 J. 
t.iliiJ>n,andi. 

{hiyVo.^. IS, iUf,andf 
r\y'h U. -I'h. H^ h ^ni 20. 

iH'i. To Reduce Fractions to Equivalent Fractions Having the Least Com- 
mon Denominator. 

'V\w Least (.'oniiuou Denominator of two or more fractions is the least denom- 
inat^)r U) which tlicy can all be reduced, and must be the least common multiple 
of tlie ;;iv(!n <lenominators. 

KxAMPLK. — Keduco ^, ^, f, i, -^^, and J to equivalent fractions haying the 
leaHt coinniou dcnoriiinator. 

Explanation. — Find theleisl 
common multiple of the given de- 
nominators for the least commoD 
denominator, which is 180. Tlieo 
by Art. 170* reduce each of tb> 
given fnu'tioim to ii fraction whose donorn inator is 180. 



J. 


h h I, H"<1 V 


6'. 


ss. 


\, I's. J. 1. -Z, i""l -iV 


i. 


X 


4*«. 2. l. ~. -I'i. i. »»^lf 


8. 


4. 


73, r,, >, IJ, A, ^v«»'H. 


9. 


6. 


lil, .'■'3, A, 38i, n\, and 12. 


10. 






OrEUATION. 




:,,3,) !,_].-, -4 |-tV«-. 


* = AV 


•■' ■' 2 ^=.-50. 


1 — 9 0_ 

2 — 180' 


3 X a X ••« X .'. X a -.: 180. -iV - ,v,,- 


4 ■ ■ ■ 180 



ADDITION OF FKACTIONS. 
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^^Der 



Bale. — I. Find the least cammoii muZtiple of the given deftominators. 
11. Divide this mulMple by the denoTninator of each of tlie given fra^- 
tiofis, and mtdtiply its mcmerator hy the quotient thus obtained. 

EIescarkb. — 1. The pupil should do as much of this work as possible by inspection. 
2. Mixed numbers should be reduced to improx)er fractions before applying the rule. 

EXAMPLES FOR PRACTICE. 

1S4. Reduce to equivalent fractions hiiving the least common denominator: 



^' I. h h and i. 

- i, 4> h h and f 

^. *, A, 7, t, 2i, and T^r. 

i A, i, f , J> 2, 5J, and i. 

^' h h iV» ^f h V> and 5. 

6'. ^, i, 11, 7 J, If, 9, and 1. 



7. 23i, 14f, 7iV, 5J, and |. 

.9. 17, 2|, lU, 8|, 3^\, and 5. 

^' h h h h h ■?> hh and A. 

^^^. iVi,R.li,8,.,V3i,12f.andT,V 

^^. r;,-iVi,i4,i,is,w,w>5|,ii. 



■> 



'■'- 



» 



:» 







ADDITION OF FRACTIONS. 

186. To Add Fractions having a Common Denominator. 
Example. — Find the sum of 5,, 3, 5, }, and J. 



OPERATION. 



Explanation. — As the given fractions have acorn 
mon denominator, their sum may be found by adding the 
numerators and placing the result 19, over the common 
denominator ; the simplest form of this sum is found by 
application of Art. 17o. 



Rale.— ^.^d ifie numerators and pla^e the sum over the common 
denaminaitar ; if the result be an improper f ration reduce it to a u:liole 
or mixed rvumnber 

EXAMPLES FOR PRACTICE. 

186. Add 



i. f, f, 4, 1, \, and f 

^- i*» A» A> +*» -i^y and ^V- 

A A, H> A. «.«.«> and H. 

4- A, A. A> A. A. «. and n. 

^. A, A. tV. H. A. i4. and n. 



(] Jl J 3 .1. ^t. .17 J 3 .111(1 JL 



7a 



.1 3 fi S 5 2 n 
3 7' 7I7> 37> 37' 



A, and 



.5 

2T' 



^ r« Ui' a-f' 2 4' 21' 2 1' 34' ^"'^ If- 

.{» .1 3 1 Ti f,|.,l 2 



J I 



3 



li2> ;i2' "^2' "It 2' "U 



4_4 »;_ 10 IS ;l 2 3 0. .2 « nd 4 
04' U I' «4» «!' «5 1' G4' 01> ""^ 6 4' 



187« To Add Fractions not having a Common Denominator. 
Example. — What is the sum of \y\y and \. 



OFSRATION. 






Explanation.— Since the given fractions are not of the 
same unit value, reduce tliem to a common denominator 
(Art. 181), and writing their equivalents below, add their 
numerators, and place the sum over the common denom- 
inator; reduce this result to an improper fraction. 



BnlOi^— jS0€2tt00 the fractions to a common denominator, or if desired, 
to iheir least eammon denominator ; add the resulting numerators, place 
the suTif^dbtained aver the common denominator and rediu*e the fractiof^ 

4 
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ADDITION OF FRACTIONS. 



EXAMPUSS FOR PRACTICE. 



188. Add 

^. h h h h iy h and f. 

^- T*r> fJ> iy Hy h h and i|. 
4. i i, A> i» A* and J. 
^- i, i, h h h -hy and i. 



7. 

«?. 

P. 

10. 



H> i. tV> i> h h -H> and ^. 
4. i A's, iVf. il> h h and f 
«, A. i» tV. H. *> h and |. 
f , i, h iS> A. 4> and ^. 
h h «, i, h h tV, and A. 



189. To Add Mixed Nnmben. 

Example. — Find the sum of 2J, |, 4, and |. 



OPERATION. 






Explanation. — Write the expressions in a hon- 
zontal line; then change such of the expressions as 
are in mixed or entire form to fractional equivalents, 
and place them, together with the simple fractionB, 
in a line below. Next find by inspection that 90 is 
the least common multiple of the denominators, or 
the least common denominator of the expressions; 
then apply Art. 179, add, and reduce results. 



For convenience the fractions may he written in a vertical line and only the 
fractional parts of the expressions reduced ; then adding the integers and the 
fractions separately, unite the results. 

Explanation. — Separate, mentally, or by a vertical line, the integers 
from the fractions. By inspection reduce the fractions to equivalents hav- 
ing the common denominator 90 ; now, keeping this in mind, write only 
the numerators 45, 70, and 86; the sum of these is 151, which placed over 
the common denominator in the form of a fraction, gives ^^, reducible 
to 1 5 J; this added to the integers gives 7j^, the sum as before found. 

Rules. — 1' Reduce mixed nuvibers and integers to common fractional 
forms and ilien to covivwn denominators. Add their numerators, jAcu^ 
the result over tJve common denominator in the form of a fraction, and 
reduce to simplest fomn. Or, 

i. Find the sum of the integers and tJie fractional expressions sep- 
arately, an<l add the results. 



OPERATION. 


2 


i 45 


4 


\ :o 




* 30 



KXAMFI.KS FOK PKACTICE. 



190. Add 

i. 4, 4, \, h h 3, i, \h and 11. 
«. i, H, \, h 6, h 1, i\, and 4^. 

5. \, I, ^, H, 5, 3i, I, n, and |. 
4 2, 6|, f IIH. h 14, m> and 4. 

6. i, 3, 6^, I, 19, 75i, -iV, and ff. 



6. 3f, 10, 21^, i^, 84i, and 168,^. 

7. 6^, HU> 504$, 29|J, and 86^. 

8. 59«J, 103H, 55i, 400, and 96^. 

9. 103-^, 119|i|, 2974, and 188^^. 
10. 33i, 15, 12i, 6i, 25, and 16f, 



Kbkabk. — In invoices of clotti, &c., account of fractional parts is made only in quarters 
acd merely the numerators are written; as, 6* = 6{, 8* = 3^, 18* = 18{, etc. 



SUBTRACTION OF FEACTIONS. 
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Miscellaneous Examples In Addition of Fractions* 



EXAMPI^S FOR MJENTAL PRACTICE. 



191« What is the sum of 



^. h h h and ^. 
^. h h i, and f 
■^. h i> h and f 
i, i, i, and f 



i 



^. h h h and f 

^- f> tV> f > and '^. 

7. i, }, t, f , t, and 1^. 

^- h h h h iV> and i. 



9. 
10. 

11. 
12. 



i, h I, i, A, and «. 
f , i, A, H. i. f > and I*. 
I> *> M, H. and H. 
i,M,ii,l,l,-|,i,andi. 



192. Add 

1, 1304, 69f, 600,^, 204^ J, and 46. 
^. 80i, 2J, 5t, 17, 4H, 83^, and 14|. 
B. 28J, 85^, 60VV, 400, 20|, and 11. 



EXAMPLES FOR WRITTEN PRACTICE, 



U. 900, 47J, 3g, 4, 29f , 06^^, and 4. 
5. 16|, 33i, 66J, 88J, 100, and 116J. 
e. 18|, 65|, 161}, 67f, 23}, and 75. 



7. The six fields of a farm measure respectively, 10, 12|, 19^, 26^, 30^, 
and 2^ acres. How many acres in the farm ? 

S. Ten sheep weighed as follows : 90^, 110^, 89f, 100, 106}, 101^, 96, 99, 
113f, and 198^ lb. respectively. What was their aggregate weight ? 

9. A farmer sold 360^ pounds of pork, 167f lb. of turkey, 241|- lb. of 
chicken, 690||- lb, of butter, 475 lb. of lard, a cow's hide weighing 97} lb., 
Tljlb. of tallow, and three quarters of beef weigliing respectively, 161^, 187^, 
and 190 lb. How many pounds in all had he to deliver ? 

10. For 341f bushels of wheat I received $375i. 
For 697| bushels of barley I received $500^, 
For 1120J bushels of oats I received $619}, 

For 316^ bushels of buckwheat I received $200^, 
For 250 bushels of beans I received $525yV 
For 1386^ bushels of potatoes I received i755Jf, 
For 1050^ bushels of apples I received *301^iy. 
For 630^ bushels of turnips I received 1^63^. 
How many, bushels did I sell and what sum was received for all ? 



SUBTRACTION OF FRACTIONS. 

193. To Subtract Fractions having a Common Denominator. 

Example. — Subtract \ from 4. 

OPEBATION. Explanation.— Since the fractioDS have a common denominator, their 

difference may be found by taking the numerator 8 from the numerator 
T "" T ^^ T* 5, and placing the difference 2, over their common denominator 7. 



Bale* — Subtract the numerator of the subtrahend from that of the 
minuend, and jAace the difference over the common denominator. 

Remabk.— A proper fraction may be subtracted from 1 by writing the difference between 
its namerator and denominator over the denominator. Results should always be reduced to 
their lowest terms. Improper fractions may be treated the same as if proper. 
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SUBTEACTIOK OF FRACTIONS. 



EXABIPI^S FOR MISNTAL PRACTICE. 

194. What is the difference between 



1. ^ and i. 

2. \ and f . 
S. l^-and-jfii-. 



^ f|and^. 

5, \ and •^. 

6. 1 and i. 



7. V and f . 

<^. 4^andH- 
9. If and if 



10. HandT^j-. 

11. 1 and 4- 
i^. 1 and ^. 



i4. V and f 
i5. landfl. 



195. Subtract 
1. f ^ from W. 

8. f 1^ from ^. 
4. miromm. 



EXAMPLES FOR WRITTEN PRACTICE. 



5. -Jf from 1. 

6. Hfromff. 

7. ^Jfromie. 

8. ^fromVVV. 



9. a from U' 

10. ^\fTomm 

11. IjV from ^\ 

12. II from \\K 



13. ff- from Vi*- 

IJh i^fromfH. 

15. lii from 1. 

76?. ^ from 3. 



196. To Subtract inactions not having a Common Denominator. 

Example. — From | take |. 

OPERATION. Explanation. — As the denominators indicate the kind of parts, and 

J. __ only like things can be taken tlie one from the other, it follows that beforq 

* 7 the subtraction can be performed, the fractions must be reduced to i| 

18"^ -i(5 = gV' common denominator ; then, the difference between the resulting numera* 

tors, placed over the common denominator gives ]^ as a result. 

JiviXi^.— Reduce the given fractions to equivalent frayCtioiis having q 
con 11)1 on denominator. Subtract the numerator of the subtraliend from 
the numerator of the minuend, and ivrite tlie result over the coTnmon 
drnonn'nafor. 

m 

I < KM A UK. — Improper fractions may be treated in like manner. 

EXAMPLES FOR 3IENTAI. PRACTICE. 

It>7. What is the difference between 



/. A and Ji ? 
- S an.l .5 ? 
.t I and J ? 


4. 1 and ^ ? 

5. -j^j- and -J- ? 
0. i and 1 ? 


7. 1- and \i ? 
<^. f and 1 ? 
i?. li and -i\ ? 


10. tV and 1 ? 
ii. i^ and It P 
12. Iland H?' 




EXAMPLES FOR "W 


RITTEN PRACTICE. 


I«S. Sulitraet 


From 


Find the difference between 


/. t from J. 


5. -g take -J. 
0. fj-take|. 

7. • V take V- 

8. \ } take i. 


9. If and |. 
i^. V aiid 1. 
i7. V and tV 
i;^. il and V- 


IS. f}- and i. 
i-i. A and V. 
i5. f and f . 
i(5. 1 and i. 



It • 



)|M U \ HON. 



IW) To Bubtract Mixed Numbers. 

KwNinr. Krom 1(;:| take llj. 

KxPLANATioN. — Heduce the fractions to a common denominator 
Obf*orving that the -fj of the subtrahend is greater than the -j^ of th* 
mlinuMul, take 1 from the 16 of the minuend, reduce it to twelfths ({i\ 
nuil luiding it to the j\ obtain f} ; from this take the ^^ and the fractional 
vtMuiUiulor is found to be fj. Having taken 1 from the 16 in the minuend. 
Www rfmiiiuH 15 from which to take the 11 of the subtrahend ; therefore 
tho lutogml remainder is 4, and the entire result 4fl. 









i:.n. 
1 1 ,", 



■111 



1U:MAUK - III vi\M} Iho lulnuond is integral subtract 1 and reduce it to a fractional form of 



SUBTRACTION OF FRACTIONS. 



53 



Bjkle.-^ Write tlie siibtrahencl underneath the miniiend. Reduce the 
fractional parts to like denominators. Subtract fractional and integral 
parts separately and unite the results. 

Reicark. — In case the lower fraction be greater than the upper, take 1 from the upper whole 
Dumber, reduce it and add to the upper fraction ; from this sum take the lower fraction. 



EXAMPLES FOR BUSNTAX PRACTICE. 



200. "What is the difference between 



L ei and 2^ ? 

I 5iand3i? 

A 12 1 and 3| ? 

I 17|^and^? 



5. 3i and 6^ ? 

6. SfandllW? 

7. 14|and21fJ? 

8. 6i and im ? 



9. 
10. 
11. 
12. 



31- and 12^ ? 
17tV and 6| ? 
2liandllJ? 
9^ and 23 JJ? 



13. ir^iff and 22^1 

li. 12f and3H? 

15. 113|andl4|? 

16. 215iVand45|r 



EXAMPLES FOR WRITTEN PRACTICE. 



201. From 

1. 4i take 1^. 

2. 18^ take 5^. 
S. 79itake49|. 
i. 104^ « 84f . 



Subtract 

5. 9J^ from 11. 

6. 20from5G|^. 

7. IT-aVfromSO^V. 
<^. 4 1 H from 50|. 



Find the difference between 



9. 240f and 89fJ. 

10. 21 0|^ and 250. 

11. 200 and 1^}. 
1'^. IIHJ '' 5iJf 



IS. lir^andSTf 
IJh 95T4andl83^. 

15. lOoOf^ and 2020|. 

16. 2016| and 2503||. 



EXAMPI«ES REQUIRING THE USE OF THE PRECEDrXG EXPtAKATIONSU 



202. From the sum of 
i. \ and \ take |. 
2. \ and | take W. 
^ and \ take \\. 
} and 2f take 4. 
-^ and 9f take 3^. 
5f and 4^ take 9. 



S. 

4. 

6. 

6. 

13. 

U. 
15. 

16. 

17. 

18. 

19. 

20. 

21. 

23. 



7. 

8. 

9. 
10. 
11. 
12. 



Subtract the sum of 
•fj and y from HJ. 
8i and 2| from 20. 
f and 5 from 11 J. 
18| and 15^1^ from 100^. 
20^5- and 35^ from 40^^. 
201| and 8:4 from 3044. 
Take the sum of f and f from the sum of 2J^und |. 
Take the sum of 3^ and V from the sum of 4 and 84. 
Take the sum of 20 and 14^3^- from tlie sum of 18§ and 19J. 
Take the sum of 28^*^ and 60 J from the sum of 50.^ and 40^. 
Take the sum of 100^ and 28^ from tlio sum of 00^^^ and G9^. 
Take the sum of 13^^^ and 40 from the difference between 1^3 and l^j-. 
Take the sum of 21G| and 101^ from the difference between 1000 and 87}. 
Take the sum of 45^ and 25 i from the difference between 305f and 425-i^. 
Take the sum of 23 and 41 j^V from the difference between 214- and 93^. 
Take the sum of 9 J and 5 J from the difference between IJ^ and 19|^. 
From 216| acres of hind, lots of 21 A, IGJ A, 2G|f A, 41^ A, and 63| 
acres were sold. How many acres remained unsold? 

2J^ A lady went shoi)ping with S35J in her purse. Sh^expended for car fare, 
I of a dollp-r; for thread, ^\ of a dollar; for gloves, ] J dollars; for a hat, b\ dollars; 
for a clock, 21-|- dollars; and invested tlie remainder in linen. How much was 
paid for the linen? 
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25. A dealer bought a farm for |3685f , the crops for $887^, the stock for 
$1015^, and the utensils for $602^. He sold the entire property for $6425^'^^. 
Did he gain or lose and how much ? 

26. From the difference between 280^ and 1200^ take the sum of 20i, 16|, 
6H, 8G, 14H, H. Y> aiid 100. 

27. From the sum of 80f, 70J, 60^, and 1 take the difference between 1} 
and 101. 

28. From the sum of ^, J, f , |, \, 4> h i> ^^^ A ^^^ ^^^^ difference between 
V and 2. 

29. Having $1302 1 in bank I drew checks for |20-4|, 1189^^, $640^, |82i, 
$20, $30}, and $100. How much remained to my credit in the bank ? 

SO. A town owing $38246^, paid, in '85, $9304f ; in '86, $12000^ ; in '87, 

I4250J ; and in '88 the remainder. How much was the payment of 1888 ? 

31. If I pay $3500 for a house, $346f for repairs, $1126| for furniture, 
$400^ for carpets and curtains, and sell the entire property for $5000, how much 

will I lose ? 



MULTIPLICATION OF FRACTIONS. 

203. To Multiply a Fraction by a Whole Number. 

Example. — Multiply § by 4. 

OPERATION I. 

Explanation — Since the numerator is the divi- 

8^4— ^^ = U ~ 14 -- \x dend, the fraction may be multiplied by multiplying 

8 the numerator 8 by the multiplier 4 ; the product is 

^s.— V, which reduced gives 1|, or \\. Or, since the 

OPERATION II. denominator 8, is the divisor, the fraction may be 

3 3 11 multiplied by dividing this divisors, by the multi- 

8 ^ ** ~ o _^ 7 — ? ~ ^2 > plier 4, whicli will give the reduced form, } = l^. 

This introduces the principle of cancellation into 
or, 'I X /4 = 1^ = 1^. fractional operations. 



8 



For examples containing concrete numbers, reason as follows : 

Example. — If one pound of wool costs f of a dollar, what will be the cost of 
21 pounds ? 

Explanation. —Since one pound costs | of a dollar, 21 pounds which are 21 times 1 pound 
will cost 21 times | of a dollar, or 7^ dollars. 

Hulg^ — Multiply the numerator, or divide the d<^iiontinator, by the 
whole nuniber. 

Remark. To economize time and space divide the denominator or cancel when it can be 

done, as the numbers to be treated are thus put into simpler form. 



MULTIPLICATION OF FRACTIONS. 
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EXAMPI^S FOR BEENTAX FRACTICB. 



204« What is the prodact of 

1. f multiplied by 3 ? 6. 

2, ^ multiplied by 2 ? 
S, \ multiplied by 4 ? 
i A multiplied by 3 ? 
5. -j^ multiplied by 7 ? 



6. 
7. 
8. 
9. 
10. 



J multiplied by 3 ? 
W multiplied by 5 ? 
i multiplied by 8 ? 
■^multiplied by 15? 
^ multiplied by 6 ? 



11. 
12. 
13, 

15. 



\ multiplied by 12 ? 
•I multiplied by 5 ? 
\ multiplied by 6 ? 
W multiplied by 30? 
•^ multiplied by 32P 



206. Multiply 

1. ^by85. 

2. i|by8. 

s. V by 12. 



KXAMPLES FOR WRITTEN PRACTICK. 



6. 

7. 
8. 



V by 16- 

V by 11. 
H* by 40. 
by'^28. 



V 



9. ^ by 10. 

10. YjP bv 57. 

11. TVby'2l. 

12. 4« by 20. 



IS. fl by 115. 

i-4. Vi* by 49. 

-?^- ^ by 105. 

PL \\ by 156. 



Remark. — It is sometirac^s desirable to reduce the whole number to fractional form by 
placin/^ 1 for its denominator. 

206. To Hultiply a Whole Number by a Fraction. 
Example. — Multiply 6 by yV 



Operation L 

Operation IL 

Operation IIL 
s 



Explanations. — Ist If the multiplicand 6, be multiplied 
by 7, the numerator of the fraction {^, the product 42 will be 
12 tim<» too large, because the multiplier was not 7, but one- 
twelfth of 7; hence this product must be divided by 12, which 
gives \\ = 3^ = 3i. 

2d. Since 6 and f^ are the factors of the product, and as it 
matters not which term is multiplied, reverse the order of the 
factors and proceed as in Art. 20H. 



3d. Place 1 as a denominator for the multiplicand, then cancel and reduce. 

Rule. — Multiply the wliole nuiribcr bij tJi^ nmU'Crator of the fraction, 
and divide the product by the denominator. Cancil when, possible. 



RXAMFLKS FOR MENTAI* PRACTICE. 



207. What is the product of 

1. 5 multiplied by }. 6. 

2. 7 multiplied by f . 7. 

3. 6 multiplied by |. 8. 

4. 9 multiplied by ^. 9. 

5. 14 multiplied by |. 10. 



22 multiplied by -j^. 
40 multiplied by f . 
9 multiplied by 'i. 
4 multiplied by |J. 
7 multiplied by \\, 



11. 
12. 
13. 

15. 



15 multiplied by \. 
21 multiplied by fj. 
12 multiplied by \. 
18 multiplied by \. 
42 multiplied by 4, 



208. Multiply. 

1. 81 by f 

2. 66 by i. 

3. 61 by f 

*. lOSbytt- 



EXAHPLES FOR WRITTEN PRACTICE. 



& lObyV/. 

6. 22 by ill. 

7. 240 by ^J. 

8. SbyfJ. 



9. 27 by f 

10. 210 by JJ, 

11. 48 by^^fj. 

12. Olbyii- 



13. 71 by {i. 

14. 203 by ^. 

15. 415 by V. 

16. 672 by f. 



Remark.— Entire or mixed number can be treated with facility by reducing them to fractional 
forms and cancelling when possible. 
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209. To Multiply a Fraction by a FractioxL 

Example. — 1. (Alsfrarf). Multiply ^ hy -3. 

Operation. Explaxatiox.— Tlie multiplier, f . is equal to 3 times \ 

fX^ (3 times ^, or ] of 3. By application of 203. multiply J by 3, Tvhich 

■^ = -! or gives ?, which must be seven times too large, since the 

( \ of 3. multiplier was not 3, but one-seventh of 3: hence, the 

fx3 = -g^: ■^X-V = "S^ff- correct result will Ihj obtained by dividing the i>roduct.5. 

by 7, which gives -^g. 

Example. — 2. (Concrete). If a i)oiin(l of ton costs f of a dollar, what will f 

of a ])oun(l cost ? 

Explanation. — If a pound of tea costs J of a dollar, i of a pound will cost ^ of { of a 1 
dollar, or ■^*^ of a dollar; if i of a j^ouud costs i*g of a dollar, i which is 2 times (, must cost 2 
times ^\ of a dollar, or ^^ of a dollar. 

Example. — 3. If a yard of cloth costs 1} (or V) flollars, what will | of a yd. 

cost ? 

Explanation. — If 1 yd. costs V dollars, J of a yd. will cost l of V, or | of a dollar; and if 
I of a yd. costs ^ of a dollar, J which is 4 times I, must cost 4 times {, or } = li dollars. 

REMAitKei — 1. Observe that the ninuerator of the product is the product of the numeraton 
of the factors, and that the denominator of the pnKluct is the product of the denominators of 
the factors. 

2. This will apply to the product of any fractions, proper or improper, or to the product 
of continued fractions. 

Bille. — I. Cancel all ecfiiivalent factors from the numerators and 
deiumiinators. 

II. MultiiJIy ingrther the reviainin^ vmnrrators for the numerator of 
the ]>ro(hict, an /I the muainiji^ (Inumtlvalnvs fttr the denominator of 
Uie product. 

KX^VMPLES FOll MKNTAL PKAC'TICK (AHSTRAC1>. 

210. Eiml the i»roduct of Miilti[)ly 



1. ^ and 4. 

5. -| and f . 

S. -J and \. 

I I and 4. 



5. J and J. 

6. -J and -^j,, 

7. ^ and J. 
S. ^hy^V 



i/. |fhy|. 
/?. i&l>vf 



IS. Hbyf 

15. iihji. 



KXA3IPIJ:S Foil MKNTAL l»ltACTICE (CONXKETE). 

211. 1. What will be the cost of J of a ]iound of tea, if the cost of a poimd 
be J of a dollar? 

5. I bought S of an acre of land and sold ^ of my purchase. What part of an 
acre did I sell? 

A What will he the cost of i of J of a cord of wood at $6 per cord? 

jj. A girl having i of a yard of ribbon nsed | of what she had* What part of 
H van! had she left. 

5. John was given ^ of a farm and James ^ as much. What part had Jamesf 

6, If ^of a stock were lost ])y fire and tlie remainder sold at j of itfioost, what 
pjiri of tlie first cost was received. 



DIVISION OF FRACTIONS. 



67 



7. Divide 20 into two parts, one of which shall be i of the other. 
S. So divide $150 between two persons that one may have -J of the whole more 
:lian the other. 

9. Tea costing | of a dollar per pound is sold for | of its cost. For what 
price per pound is the tea sold ? 

10. Coffee costing -^ot a dollar per pound is sold for ^ of its cost. What price 
is obtained for the coffee? 

11. What is i of f of a yard of cloth worth, if the entire yard costs J of a 
iollar? 

12. If a pound of steak costs -^ of a dollar, what will ^ of -J of a pound cost? 

13. After paying -J a dollar for a pound of nuts, I sold f of -J of my purchase 
st the same rate. How much did I receive ? 

14^ From a gallon of oil ^ of ^ of a gallon leaked away. What part of a gallon 
was left? 

EXAMPLES FOK WRITTEN PKACTICE. 

212. Multiply together 

^- H> A. «. and H. 
^. 3|, f, I, 21, and 11|. 

f. I, h 8*, llA, V, and 20. 

i. 12i, 16i, 21i, 60J, and U. 

6. 5f, 8, 11^, 17A, 25f,and6. 
S. 9i, 19i, 29f, 39^, and 49. 

7. i, I, i, i, I, h «, and 10. 



8. 206^, 1871, 40^, and 51f 

9. 600, 186-^, 634, 41> l^f* and 4. 
10. 233JV, 1C|, 8^, and 12^. 

-?- \.hhh-h^ and 60. 

IS. 13^, 214, 12, 4, 2+, and 3^. 

U> H, ll>s>-A>H. audi. 



15. What will be the cost of 7| tons of hay at J of 15^ dollars per ton? 

16. Having bought ^ of a farm of 106 J acres, I sold J of my purchase. How 
many acres do I sell? 

17. I bought a house for $2165^ and sold it for W of itjs cost. How many 
iollars did I lose? 

18. If 7J barrels of flour be consumed by a family in ten months, how many 
barrels would fifteen such families consume in 13^ months? 

19. Having bought 2^ tons of coal at f of 16f dollars per ton, I gave in jmy- 
nent a twenty dollar bill. How much change should I have received ? 

20. If 17J cords of wood are bought at ^ of 13f dollars per cord, and sold at 
( of d^ dollars per cord, what is the gain or loss? 



DIVISION OF FRACTIONS. 

213* To Divide a Fraction by a Whole Number. 
Example — 1. Divide f by 2. 

opBSATios. ExPLAHATioN. — By the GcDcral Principles of Fractions, dividing the num- 
erator (dividend) divides the fraction; hence, divide the numerator 4 of the 
» "*" '^ ^^ ■» • fraction | by 2, and the quotient is |. 
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DIVISIOK OF FRACTIONS. 



\ 



Example. — 2. If a pound of tea costs ^ of a dollar what will -J^ of a pound 
cost ? 

OPERATION. Explanation. — If one pound costs } of a dollar, i of a pound wfll 

cost i of J, or } of a dollar. Observe that in this operation the mul* 
A-5-2 = 4xi = i tiplier \ is the reciprocal of the divisor 2, or 1 has been written under 

the divisor as a denominator, the divisor inverted and the work per- 
formed as in multiplication. 

Example. — 3. Divide | by 7. 

Explanation. — By the Gkineml Principles of Fractions, if we multiply the denominator we 
divide the fraction. Therefore, f -s- 7 = /j. 

Rule. — Divide the num-erator or viultiphj the deiiominator by the 
wTiole nmnhcr. 

Remarks. — 1. Divide the numerator if it be divisible, as the niunbers will thus be made 
smaller. 

2. If the dividend be a mixed number and the divisor an integer, it is not necessary 
to reduce the dividend to an improper fraction; divide the integral part of the dividend by the 
divisor, and if there be a remainder from such division, reduce it to a fraction of the same 
denomination as the fractional part of the dividend, add it to this fractional part and divide as 
before shown. 



Example.— 4. Divide 2815$ by 8. 

Explanation. — (Short 3Icthod). — Write as in Short Division and divide; Sis 

operation, contained in 2815^, 351 times with a remainder of 7^ not divided; reduce the 7 to 

8 ) J^8ir)i| thirds and to the result add the t making -/, which divide by 8, obtaining { J as 

the fractional part of the quotient; annex this to the integral part which 



351|i 



gives 351 H J. 



KXAMPLES FOR MENTAX PRACTICE. 



214. What is ilie quotient of 



1. ^ divided by 3 ? 

2. II divided by 4? 
S. T»f divided by 9 [ 
4. W divided by 8 ? 



o, 
0, 



\ \ divided by 5 ? 
IJ divided by 7? 
\l\ divided by 15 ? 



9. 
10. 
11. 
12. 



\ divided by 4 ? 
li divided by 7? 
\ \ divided by 18 ? 
-? } divided by :>2 ? 



\\ divided by 13? 

IS. If a pound of powder costs | of a dollar, wliat will ^ of a pound cost ? 

i4* Having \\ of a yard of cloth, I divided it into 7 equal pieces. How 
much cloth was there in each piece ? 

15. If 1^ of a farm be grain land, and evenly divided into 3 fields, what pan. 
of the farm will each field contain ? 



EXAMPLES FOB WRITTEN PRACTICE. 



215. Divide 








1. nby9. 


5. -.^VbyS. 


0. 308j\ by 40. 


13. 205f by 6. 


2. 2^ by 17. 


e. 21i by 5. 


10. 1000 ^ by 41. 


IJh 185 1 by 9. 


s. in by 12. 


7. 41f by 11. 


11. IGf by h. 


15. iu\ by 8, 


Jh 3nhy21. 


8. 209Gf by 21. 


12. 108J by 25. 


16. 3211 by 6. 



DIVISION OF FRACTIONS. 
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316. To Divide a Whole Nnmber by a i^actioiL 

Example. — Into how many pieces | of a yard each, may 5 yards of ribbon l»e 
cut? 

OPERATION. Explanation.— Since 6 yd. equals V yd. they may be cut into as 

5 -7- J = many pieces, each containing } yd. as } is contained times in ^ which is 
t^ ^^ = n, 7i times. 

Remark. — Since the denominator natnes or tells the kinds, or value of the parts taken, when 
fractions are reduced to the same denomination, or to equivalent fractions having a common 
denominator, their numerators compare as whole numbers. We may consequently ignore the 
denominators. 



Rales. — i. Multiply the denoryiUiator of tlie- frdctioih by tlis ivhole 
nuiiiber, and divide the result by tJie numerator, ^fi 

2, Redu^^ the whole number to a f ration of the same d^iiominatiorv 
us the divisor, and divide the num-erator of the dividend by that of tlie 
divisor. 

KXAMPLES FOK MKNTAL PKACTICK. 



217. Divide 








i. 17 by 4. 


e. UbyiJ. 


11. 31 by V- 


PL 24 by f 


^ 11 by f 


7. 20byT»ff. 


12. 50 by V. 


17. 30byTV- 


J. 20 by H- 


S. 61 by If 


IS. 21 by |. 


18. 12 by \. 


I 86byf 


9. 39 by H- 


U. 60 by |. 


19. 33 by If 


-. 101 by i*. 


10. 25byV. 


15. 18 by |. 


;20. 15 by f 



KXAMPLKS FOK WBITT£N PKACTICK. 

218. i. If f of an acre of land sell for 45 dollars^ what will an acre sell for 
tit the same rate ? 

2. A farm of 471 acres is divided into shares of 94i^ acres each. How many 
shares arie there ? 

3, A charch collection of 232 dollars was divided among poor families to each 
of which was given 5^ dollars. Uow many families shared the bounty ? 

-J, When potatoes are worth } of a dollar per bushel and apples | of a dollar 
per bashely how many bushels of potatoes will pay for a load of apples measuring 
30 bushels ? 

5. A woman buys \oi a, cord of wood worth Of dollars per cord and pays for 
it in work at |^ of a dollar per day. How many days must she work to make full 
payment ? 

6. A dealer paid 4 of 15J dollars for | of 14^ cords of wood. What was the 
cost per cord ? 

7. If -3^ of a farm of 67^ acres be divided into 03 village lots, what part of an 
acre will each lot contain P 

8. 1760 bushels of wheat, 2100 bushels of barley, 2758 bushels of oats, and 
696 bushels of beans were put into sacks ; those for the wheat contained each 
^ bushels, for the barley 2^ bushels, for the oats 2} bushels, and for the 
beans 1^ bushels. How many sacks in all were required ? 
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DIVISION OF FRACTIONS. 



219. To Divide a inaction by a Fraction. 

Example. — Divide | by 4. 
Operation. 




4 = A 



so 5 



Explanation. — The divisor, 4, is equal to 4 time* |, 
or I of 4. Applying the explanation of Art. 2 l;i, and 
dividing tbe dividend, J, by 4, gives ^jf as a quotient; 
but since the given divisor was | of 4, and the divisor 
used was 4 , a u umber 7 times too great, /^ , the quotient ' 
obtaine<l, is 7 times too small; to correct this error 
raultipl}' ^0 by 7, obtaining JJ as an answer. Ob- 
serve that 21 (the numerator of the quotient), is 
obtainiMl by multiplying the numerator of the divid- 
end by the denominator of the ilivisor, and that 20 (the denominator of the quotient), is 
obtained by multiplying the denominator of the dividend by the numerator of the divisor, or 
by effecting a cross multiplication an shown by the connecting or tracing lines in the operation. 

Rules. — J. Multij)hj ihc. muiicratov of the clinderul hy the denojninu' 
tor of the divifior for the iinmerntor of the (/uotl^nt, arid multiply the 
denoDiiuator of the dirldend hy the ininierator of the divisor for th^- 
denoni'nuitor of the (/iiotient; Or, 

^, Inrert the terins of the divisor and. proceed us in Jfiidtij/tication of 
fractioufi. 

Remark. — Reduce mixed numlx^rs to imi)ro|H*r fnwitions l)efore applying the rule. 



230. Divide 



KXAMPLKS FOIC >IKNTAI. PKAt'TICK. 



1. 


■i hy I 


0. 


* hy l 


.'^ 


U^'vi 


13. 


H I'V 4- 





I In- 1 


a. 


f' liv i 


JfK 


I ^\v h 


u. 


T»«- i>y H- 


'?. 


S I'V l 


/V 


i '•>■-{ 1- 


11, 


\ i>y -H. 


15. 


H i>y 4- 


.*. 


i '•}■ g. 


s. 


i\. I'.v i- 


7.-.\ 




16. 


H hy i. 






KXAMn.KS FOK W 


KITTKN PKACTICK. 








221. Divide 














7. 


J^l^vn- 


• '. 


^UhyU- ■■ 


y. 


Vi" I'v w- 


l.i. 


V hy tV- 





Vi hy If. 


<;. 


n '-y W- 


10. 


V hy \. 


14. 


U by 1!. 


s. 


-AAr '•}• -fV- 




2*»rt 4 1»V So ; 


lU 


■A- I'v V- 


16. 


H by i. 


4. 


IJl'vii. 


<v. 




12. 


H>'y Vo'- 


16. 


H by A- 



17, If ii boy earns l of a dollar in a day, how lon«r will it take him to earn $15j? 

IS, How many fields of 1*J acres each can be made from a farm containing 
12r»J acres ? 

1(K If a wheelman runs 03*5 miles per day, how lon^r time will he ro<iuire to nni 
1167; miles? 

20, If i'^i acres ]»roduei' 1^8'^^ bu. of corn, liow many bu. will 15^ acres produce.^ 

21, If ten men cut 13*^ V cords of wood in six days, liow many cords can eighteen 
men cut in twentv-one davs ? 

22, If a man bought 1150J busliels of wlieat with J of his money, how many 
bushels could he liave bought, had all his money been invested ? 

2o, After t ravel in <r iV of tlie distance between two cities, a jiedestrian finds 
that there are lOU miles still before him. IIow far apart are the cities ? 
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COMPLEX FRACTIONS. 

222, A fraction is eomi)lex when either or botli of its terms are frju?tionaL 

Thus - is a complex fniction and is read o -i- 1 ; it indicates that 5 is to be 

i jj. . * . 

divided by ^. - is read | -^ 8 and indicates what is thus expressed, -is read 

8 f 

4 -r- 1 and indicates what is tlius expressed. 

Remark. — The eotire subject of complex fractions will, on account of its lack of practical 
Talue, be dismissed with the full illustration of one example of each of two forms. 



Example 1. — What is the value of -' ? 

1- 

Operation: ^ = ^--^ ^ =i x } = U =■ 2^. . - 

Example 2. — What is the value of — ^ — ? 

I of n 5 

Operation: -—rj. = (I X V) -^ ' i" X U) - f x V X f X 1! = U = ^4- 

4 ^f it « 

MISCKLLAXKOl'S KXAMPLKS IX FRACTIONS. 

223. i. From the sum of f and 05, take the difference between :TJ and 21. 
2, Uow much will remain after the product of §, -j\, 2, l^, and 3| is tjikcn 
from 10^. 
S. Divide into six equal parts the product of ll^V multiplied by 3 J. 

4. Find the remainder after subtracting the product of 3|, ^, 73, 5, ^, and 
1, from the product of 3, |, f , 7, §., 0, ^, and 14. 

5. An estate is so divided among A, B, and C, that A gets |, B -^^^ and C the 
remainder, which was W200. What was the amount of the estate ? 

6. My bank deposit is $5G05, whitrh is 4j^ times tlie amount in my purse. 
How much money have I in all ? 

7. If 14 bu, of apples can be Inuigiit for *3i, how many bushels can l)e bought 
for «} ? 

8. A woman having 81, gave 3 of it for coffee at 33^'/ p(.*r i)ound. How many 
pounds did she buy ? 

9. Having bought | of a ship, I sold } <>f my share for $12000. What waa 
the value of the ship at that rate ? 

10. If the ingredients are -^ sulphur, ■^\j saltpeter, and 5 charcoal, what 
IB the number of pounds of each, in 2154y\- i)ound3 of gunpowder ? 

.ff What must bo the amount of an estate wliieli, if divided into thret' j>arts, 
the first will be double the second, tlie sei'ond double the third, and tlie differ- 
ence between the second and the third be ^7500 ? 

12. Having jxiid $115 for a watch and cliain, I discover that the cost of the 
chain was only fy of the cost of the watch. What was the cost of each ? 
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13, I gjivc two 20-(lollar <j()M coins to a ilealer, of whom I bought 2 corda 
of wooil at 5} (lolhirs per cord, and 3. J tons of coal at OJ dolhirs per ton. IIow 
much cliango sliouhl I have rcccivcMl. 

IJf, A and 15, working ccjually, can mow a meadow in 10 days of 9 hours j^ct 
day. In how many days of \'i hours can A alone do the work ? 

•i'''. An estate valued at 4^1:20000 was so ilistributed that A received -f^y B -jV 
of the estate more than A, C as much as A and B together loss $6000, and two 
charities the remainder in equal parts. IIow much did each charity receive ? 

Kk Brown owned -,*^ of a stock of goods, 5 *>^ which was destroyed liy fire an.i 
y\of thf reniain(h'r so damaged hy water that it was sold at half its eowt. If the 
uninjured goods when soUl at cost lirought *10800, what must have been tlio 
amount of Brown's loss ? 

17, A grocer ])ouglit a cask of niohisses containing 6,n gal., from which hr sold 
at one time -J of it, at another \ of it, at another 5 gal. less than \ of what 
remained; and the remainder was s(dd with tlie cask for 20^ dollars. Tf the value 
of the cask was one dollar, at what price i)er gallon was the last sale made? 

18, A ])ainter worked 1 T^ days, and after expending i of his wages for board, 
had s>15 left. IIow much did he earn per day ? 

19, A farmer having 650 bu. of wheat, kej)t for his own use 52f bu. less than 
J^, sold to his neighbors for seed 45 J Ini. more tlian -J, and marketed the remain- 
der at 80// per Imshel. IIow mucli numey was received from the market sjiles r 

i^O. Of a journey of L6() miles, a walker accomplished ^ of the distance thi 
first day, -|, less 15J miles, the seeon<l day, -,V, plus 4J miles, the third day, and 
finished his iournev on the two following davs bv traveling? fifteen hours eaeli 
day. What must have bren his average distance per hour for those two days ? 

21, A meehaniii worked 21* davs, and after paving: his board with # of his 
earnings, had 66^ dollars left. How much did he earn ])er day ? 

22, So place a sum of money that \ of it shall bo in the first package, f in the 
second, fV in the third, an<l the remainder, which is $550, in the fourth package. 
What amount of mom-y will be re<[uired ? 

23, If \ the trees of an orchard are a}>ple, J i>each, i pear, -^ ])lum, and the 
remaining 21 trees chrrry. how many trees in all ? 

2J!f.. John's weight, is 4 as much as mine, and lien's is ^ of John's. What h 
my weight if Jnhn is 15 ]K)unds heavier than Ben ? 

20, If 13 bovs earn *54: in a week, how much will 15 boys earn in the same 
time at the same rate ? 

2fi, A, B, and C rented a })asture for *:57. A ]nit in 3 cows for 4 months, B, 
6 for 6 months, and C, S for 4 months. How much ought each to ])ay ? 

;?7. Henry, when asked his age, replied, '' If 7^ years be added to 13J years, 
the sum will reiu'csent ^ of my age." How old was lie ? 

^^.V. Silas, Harvev. and Kobert have together 3^2210. Silas has 2.V times as 
much as Harvev, who has \ as much as Robert. How manv dolhirs has each ? 

2if, Theodore's age is 7.{ years, antl Herbert's Oi) years ; three times the sum 
of their ages is 8 years more than the age of their mother, Avho is 6^ years 
younger than their fatlier. What is tlie united age of the parents ? 
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o(t, A fjimier sold two cows for ♦15, rocoiving for one only |- as much as for 
the other. What was the i)rice of each ? 

'tl. After selling 45 turkey*!, a dealer liad \ of liis stock remaining. How 
niaiiv had lie at first r* 

f)V. If 8 horses consume 44 bushels of oats in 3^ days, how many bushels will 
VI horses consume in the same time ? 

o-j. A and B can do a piece of work in 10 days, which A alone can do in 18 
davs. In what time can B alone do the work ? 

'H. John and C^alvin have agreed to build a wall for tSG. If Calvin c.in 
W(»rk only J as fast as John, how shall the money be divided ? 

'>7. A flagstaff stands \^ of its length a]>ove and 7} ft. below tlu) surface of 
llie ground. What is the length of the staff ? 

•X What is the length of a pole that stands f in the mud, \ in the water, and 
25 i feet above the water ? 

37, A colt and cow cost *124. If the colt cost *4 more than three times the 
(wt of the cow, what was the cost of each ? 

J«9. What is the hour when the time past noon er[uals \ of the time to mid- 
night ? 

39. A tree 84 ft. high was so broken in a storm that the part standing was \ 
the length of the part broken. How many feet were standing ? 

4^. A farmer has \ of his sheej) in one pasture, | in another, and the remain- 
der of his flock, 72 sheep, in tlie third pasture. How many sheep had he ? 

4L For a horse and carriage I paid 8540. AVhat was the cost of each, if tho 
cost of the carriage was 14 times the cost of the horse ? 

Ji2 Calvin is 84 years old, Leo fi^ years less than three times as old as Cal- 
vin, and John's age is 3 years more than the sum of the ages of Calvin and TiCO. 
What is John's age ? 

Ji^j, Peter can do a piece of work in VI days and Cluirles in 15 days. How 
many days will be required for its completion, if both join in the work ? 
' H. If A can do a piece of work in Jil day^, Ji in IS days, and C in 15 days, 
in how many days can the three working together perform the work ? 

Remark. — hi the above and similar ox»m])l('8, n*as<)ii iu p:cncnil aa follows: If A can build a 
wall in 4 days, he can build i of it in 1 d«y ; and if B vaw build the siime wall iu .1 days, he can 
buikl \ of it in 1 day. Since in 1 day A can build | of the wall, and \\ J of it. the two can, if 
thej work together, build in 1 day the sum of \ and J or ^"„ of it; and sinw they can together 
do A in 1 day, it will take theni as many days to do the whole work, or Jjl, as ?^ is contained 
times in ]g, or 2{. 

Jio John and his father have joint work, which they can do working together 
in 25 days. If it require 60 days f<ir John working alone to complete tlie work, 
how many days will it require for tlie finlur tu complete it ? 

46 Al man and boy can in 10 days complete a jol) that can be «lono bv the man 
alone in 21 days. How long wouhl it take the boy alone to complete the work? 

47. Smith said to Brown, '* ij of my m<)ney is equal to \ of yours, and the 
difference between your money and mine is §:j(»." Uow mucli money had each? 

^S, Izaak Walton having lost | of \\U (r<»lling line, added Go ft., when he 
found it was just | of its original length. What was its length at first ? 
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4!), A cistern si»rung Ji leak by which 5 of its contents ran out, but during 
the sjuno time jj- as much run in. Wluit part of the cistern was filled ? 

50, A doi^ ])ursuing a rabbit which has 32 rods the start, runs 11 rods while 
the nibbit runs but 9. How far must the dog run before he can overtake the 
rabbit ? 

i'L A cistern has two f;iucets, by the larger of which it can bo emptied in 24 ' 
minutes, and by the smaller in 30 minutes. If both be opened at once, what 
lengtii of time will be required to em])ty the cistern ? 

5'^, Ben and Jt>hn bought a ccxioanut for 8 cents, of which Ben jwiid 5^ and 
John 3</-. Henry olTered 8^ for one- third of the cocoanut, which offer waa 
accepted, each taking and eating one-third of it. How should Ben and John 
divide tin.' 8'/ received from Henry ? 

53, Tlicre are ]08 bu. of corn in two bins, and in one of the bins there are 13 
bushels less than one-half as nuiny bushels as in the other. Uow many bushels 
in each ? 

5Jf. At what time between one and two o*clock will the hour and minute hands 
of a clock be together ? 

55. At what time between and 7 ? 

56. At what time between 9 and 10 ? 

57. At what time between 10 and 11 ? 

58. Nick bought a basket of oranges at the nite of 3 for 2 cenis, and gained 
60^ by fit'lling them at the rate of 2 for 3 cents. How many oranges did ho buy? 

J.9. If you buy GO lemons at 1 he rale of C for 10 cents, and twice as many more 
at tiie rate of 5 for 8 cents, and sell the entire lot at the rate of 3 for 4 cents, 
will you gain or lose, and how much ? 

fi(K rfo divide ^l.">,uOO among A, 1^, C, and D, that their })ortiou9 shall be (jo 
each other ;is 1, 'i, 3, and 4. What is the jMirtion of each. 

61, I wish to line the carpet of a r(n)m that is T.V yd. long and SJyd. wide» 
with duck ^ of u yd. wide, il«>\v' many yards of duck will be required if it 
slirink ^^ in length and .^., in width ? 

6.i, A and \\ are engaged to i)erforni a certain work for f^o^'^V 1^ is sup- 
posed thai A does \ more work than ]i, and they are to be paid proportionally. 
How much should each receive ? 

6S, A tank has an iidet ])y wliieh it can be fdle^l in 10 hours, and an outlet by 
which wlien tilled it can l)e emptied in Inmrs. If both inlet and outlet be 
oi)ened when the tank is full, in what time will it be emptied ? 

6*4. A cistern has two faucets, by the larger of which its contents may be 
emptied in VI minutes and by the smaller in 15 minutes; the cistern being full, 
the smaller faucet is left oi»en for (> minutes, after which both are opened. How 
long bel'nre the cistern will W- em]»tied ? 

65. A man being asked his age replied, *' My mother was bom in 1800 and my 
father in I.SOI ; the sum of their ages at the time of my birth was two and one* 
third times mv a«a^ in 1840." How old was the man in 1880 ? 

66, Three men dig a well for A:36. If during the time A and B working 
together could do -J of the work, B and C together could do J of the work, and 
A and C together could do f of the work, how should the money be divided? 
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C 6'7. Brown ami Smitli have joint work for 10 days. In any given time Brown 
does only -J as much work as Smitli. II uw many daya would each working alone 
Ti'^uire to complete the work ? If they work togetlier, how should the $45 paid 
for the work be divided ? 
fjS, Coe, Hall, Tell, and I^*e have a contract to dig a ditch which Coe can dig 

in 35 da vs. Hall in 45 davs. Tell in 50 davs, and Lee in 60 davs. How Ion;; 

will it take all together to do the work ? If $100 be i)aid for the work and all 

join till it is comi>leted, how much should each get ? 
00, A and B have joint work for 2\ davs, but B can in a dav do onlv J as 

much as A; after B has worked alone for 3 davs and A for 5 davs, thev unite 

ami eomi)lete the work. How many days will they require ? If $75 be j)aid 

for the work, what i>art ot it should each receive ? 

70, An estate was left to A, B, and C, so that A's jiart was i of the whole 
increased by a sum equal to ^^ of C's part; B's was i of the whole increased by a 
sum equal to ^ of C's part; and to C was given the remainder, which was $700 
loss than B's shore. What was the value of the estate and of each one's share ? 

71, Hill, Mann, and Benton havi* joint work for 36 days, for which they are to 
receive $200. If Hill can do only ^| as much m Mann, and Benton does twice as 
much as Mann, in how many days could each working alone complete the work? 

r«?. How long would it take Hill and ]Mann ? 

73. How long would it take Hill and Benton ? 

74. How long wonld it take Mann and Jk*nton ? 

75. If all work together until the job is c<)mi>leted, how should tlu^ money 
I>c divided ? 

76. A, B, 0, and D, having joint work for 30 days, A begins and works alone 
for 2 daya, when he is joined by B; after the two have worked together for 3 
days, they are joined by C; the thre<^ work together for 4 days, when D joins 
them, and all working together com]>lete the work. If A can do but ^ as much 
as D, B "I as much as A, and -^ us much as B, how long would each alone 
require to do the entire work. 

77. How long would it take A and B ; A an<l ( ' ; A and D ? 
' 7S, How long wonld it take A, B, and C : A, C, and D : B, C, and 1) ? 

70. How long aft^jr I) began did it take for all to do it ? 

SO. If $300 was paid for the work and t he men workc<l jiccording to conditions 
given in Example 70, how should the money be divided ? 
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DECIMALS. 

• 

224. A Decimal Fraction <>r a Decimal is a fraction having for ite 
denominator ten or some power of ten ; jis 10, 100, 1000, 10000. It expresses 
one or more of the decimal divisions of a unit. 

226. Decimals may be expressed in the same form as common fractions; that 
18, with the denominator ^vTitten. Practically, however, this is never done. 

Remabk. — The two points of difference between common and decimal fractions are, 
1. The denominator of a common fraction is always written, while that of a decimal is only 
indicated. 

2. The denominator of a common fraction may be any number, while that of a decimal 
must be 10 or some power of 10. 

226. The Decimal Point ( . ) is a period, and is used to limit the value of 
of a decimal expression, and to determine the denominator; in this latter rela- 
tion it takes the place of the unit 1 of tlie denominator when fully written; as, 
in the decimal expression .3, read 3 tenths, tlie decimal point considered as 1 
and placed before a cipher, represents the order of its units, and shows that the 
indicated denominator is 10. 

Rbmabk — When the decimal point is used to separate the integral from the fractional part 
In mixed decimals, or dollars and cents in decimal currency, it is called a aeparatnx, 

227. Decimals are ii\ther pure or mixed. 

228. A Pure Decimal corresponds to a proper fraction, the value being 
less than the unit 1 ; as, .3, .17, .206, .5191. 

A Mixed Decimal corresponds to an improper fraetion, the value being 
greater than the unit 1 ; as, 17.4, 5.192, 32.3017. 

229. The Talue of a Decimal is computed from the decimal point, and 
the orders have the same scale as integers. A removal of the decimal point ons 
place to the right, multiplies the expression by ten ; removing it two places, by 
100 ; three places, by 1000, and so on. A removal of the decimal point one 
place to the left, divides tlie expression by 10 ; two places, by 100 ; tfiree places, 
by 1000, and so on. 

230. From the above it will be observed that if a cipher be placed between 
the numerical expression of the decimal and the point, the expression being 
thereby removed one place further from the point, will be divided by 10. 
But as the value of the decimal expression is computed from the 2)oi7it to the 
right, it follows that one or more cii)hers, placed after the decimal, will not alter 
its value. -^^ is expressed decimally .3 ; a cipher annexed to the decimal gives 
.:}0 = -j%; two ciphers annexed gives .300 = t%V 

By this it will be observed that the expressicms, though unlike in form are of 
equal value. Each of the expressions .5, .50, .500, .5000, .50000, .500000, is 
e^iual to ^. 
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XUMERATIOX OF DKCIMALS. C7 

231. Principles. — l* Decimal s increase i?i value from right to left. Mid 
dtcredse from left to right , in a tenfold ratio. 

2, A decimal sJiould contaifi as ma7iy places as there vjould be ciphers in 
iis denominator if writte7i, the decimal point representing the ruiit 1 of such 
dejioininator. 

3. The value of any decimal figure depends upon its place from the decinud 
point. 

i. Prefixing a cipher to a decimal decreases its value the same as dividing it 
by fen. 

0. Annexiiig one or more ciphers to a decimal does not alter its value. 

NUMERATION OF DECIMALS. 

232. For Notation and Numeration of Decimals wc begin \i'iih the 

decimal poinfc as a simple separatrix ; in the integral expri'ssion the first i)lnee to 
the left is units (corresponding to the decimal i)oint in tlie decimal expression), 
the 2d tens, the 3d hundreds, etc., while from the separatrix to the right we 
have in order (the point standing for units), tenths, hundredths, thousandths, etc. 

233. The Order of a Decimal may be found by numerating either from 
right to left or from left to right, only let it be remembered that the decimal 
point stands in the position of the unit 1 of the decimal denominator. 

The order of a decimal may usually be determined by inspection, if the fact 
to be drawn from the following illustration be observed. If .35 be numerated 
from the right as in integers, the poiyit is in hundreds place; hence, read 35 
hundredths; in .1463 the point is in ten-thousands' place, read 1463 ten-thous- 
andths; in .014065 the point is in millions place, and is read 14065 millionths 

234. The value of a decimal mav be determined by the same numeration as 
that employed in integers. 

The relation of orders in a mixed decimal is clearly shown by the following 

Table. 
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Tlie Integral Part. The Fractional Part. 

The above number is read 111 million 111 thousand 111, and 11 million 111 
thousand 111 hwndred-miUionths. 

IRgwAtiir. — It is better, in reading mixed docimals, to conni^ct the integral and fractional 
parts by and; as, 2.5 read 2 and 5 tenths; IT.OIO. 17 nnd 10 thousandths. 
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Brille. — I. Numerate from the decimal poirU, to determine the denom- 
inator. 

H liea^l the decimxii as a whole number, and givB ta it the denam 
tnation of the right-hand figure. 



BXAJIPI^ES FOK PRACnOB. 





235. 1. 


Read .297, .1471, .20442, .56007. 








2. 


Read .105, .6931, .214698, .4003755. 






3. 


Read .19005, 


.3050408, .690004003. 






4. 


Read .2, .20, 


.200, .2000, .20000, .200000. 




s. 


Read 18.3, 29.75, 460.215, 80.03465. 






6. 


Read 270.01, 


5960.030506, 8205.506007 


• 




7. 


Read 10002.200001, 38960041.100086341. 




8, 


Read 27000.000027, 8100081.81000081. 






9. 


Read 1001001. 1000100001, 9003009.009009. 




10. 


Read 39864125.86954769, 919101.01919 


» 




11. 


Read 50000000.00000050, 1000.1000. 






12. 


Read 123456.10203040506, 801.0080L 






13. 


Read 46000046.004600046. 






IJh 


Read 37538651.0352615093. 






15. 


Read 45316255.8371563265a 






236. Read the following decimals: 




i. 


• 206. 




9. 


5320.008641. 


17. 


2000.00020002. 


2. 


1.423. 




10. 


6000.58302. 


18. 


564636.002616. 


S. 


7.005. 




11. 


9001.00901. 


19. 


202020.20202. 


-*. 


19.11035 


• 


12. 


340006.583. 


20. 


21212121.5121002L 


6. 


170.2093 


. 


13. 


75075.07507. 


21. 


30560078.0124861. 


6. 


1050.0501. 


IJh 


560.00020201. 




503760.2000463. 


7. 


300.003. 




15. 


53200.5G931. 


2S. 


37564.03060507. 


8. 


1000.0001. 


16. 


214600.086005. 


«4. 


10023580021. 1809010724 
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NOTATION OF DECIMALS. 

237. The doubt which often arises in the mind of the pupil as to how a 
decimal should bo written, may be entirely dispelled by keeping in mind the 
following facts: 

1st. Tliat they are fractions. 

2nd. That both terms should be written or indicated. 

3rd. That the denominator of any decimal (if written) would be 1, with as 
many ciphers to the right as the decimal contains places. 

4th. When the numerator (or decimal) does not contain as many places as 
the denominator (if written) would contain ciphers, prefix ciphers to make the 
number of places equal. 



NOTATION OF DECIMALS. 09 

Example. — ^Write as u decimal Ihree-ienthn. 

Explanation. — Observe that in wrkiiig three-tenths as a common fractioo, the mental 
operation is as follows: after writing 8« the numerator, you ask yourself 3 toheUf the answei 
is, 3 Unths; then the ten is written below as a denominator, thus obtaining -f^. Now reason ii 
the same way regarding the decimal, and after writing 3, the numerator, ask yourself 3 whatf 
and answer, 3 tenths; and indieaU it by placing before the three, a decimal point, which rep- 
resents the 1 of the decimal denominator; notice that the 8 occupies one place corresponding 
to the one cipher in the denominator. 

Again, express decimally 416 thousandths. 

Explanation. — ^Write the 416 and ask what f answer, thausandiAs, which is determined by 
numerating from the right; units, tenths, hundredths, and (the point answering to the figure 1 
of the denominator) thousandths; then place the point, 

R£M.\BK. — By extending and developing this method of writing decimals, the pupil can in a 
few minutes master the entire matter, so that he can write any decimal as readily and with as 
great certainty as if it were a whole number. 

Rule. — I. Write the decimal the same as a whole number, prefixing 
ciphers when Tiecessanj, to give to each figure its true local value* 
11 Place the decimal point before the Icft-lvajul figure of the decimal. 

EXAMPLES FOK PKACTIOIC 

238. Express by figures the following decimals: 

L Twenty-six thousandths. 

-. Twentv-seven hundredths 

S, Sixteen ten-thousandths. 

i. Four hundredths. 

0, Twenty-two hundred-thousandths. 

f>. Five and seven tenths. 

7. Eighty-three and five hundred four ten-thousandths. 

8. Seven hundred ten and two hundred forty-three hundred thousandths, 

9. Five hundred and five hundredths! 
10. Forty-five and forty-six thousandths. 
IL One thousand one and one hundred ten-thousandths. 
12. One thousand eight hundred ninety and ninety thousandths. 
IS. Eight hundred fifty and five hundredths. 
H, Ten hundred and ten hundredths. 

AJ>DITIONAX EXEKCISES. 

239. Write as decimals 

i. Eleven and one hundred seven thousandths. 
Fifteen and foarteen ten-thousandths. 
Seven hundred twenty-six mill ion ths. 
\ Eleven hundred six and twelve ten-thousandths, 
^ixteen hundred and sixteen hundredths. 
Ven million and ten millionths. 
yiree hundred and sixty-five hundredths. 

r 
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8. Twenty-five thousand four hundred and eleven hundredths. 
P. Twenty-one and fifteen tliousand fifteen ten-millionths, 

10. Eighteen thousand eighteen ten- billion ths. 

11, Five hundred thousandths. 

12, Five hundred-tliousandths. 

13. Nine hundred millionths. 
H. Nine hundred-millionths. 

15. Fifty-four million, fifty-four thousand, fifty-four and fifty-four n 

fifty thousand fifty-four ten-billionths. 

16. One hundred three thousand f\\Q liundred eighty-seven thousandtl 

17. * Sixty-four thousand sixty-four hundredths. 

18. Two million six hundred four thousand two hundred-thousandths. 

19. Nine billion nineteen million twenty-nine thousand thirt; 

millionths. 

20. Seventy-seven tenths. 

21. Eighty-seven thousand one hundredths. 

22. Four hundred seventy-nine million twenty seven thousand fou 

ninety-nine thousand four ten-billionths. 
28. Seventy trillion and seven trillionths, 
2J^ Eleven hundred and eleven ten-thousandths. 

25. Three thousand one billionths. 

26. One thousand three millionths. 

21. One hundred-thousand eleven ten-millionths. 

28. Six hundred five hundred-millionths. 

29. Eighteen hundred ninety and eighteen hundred ninety hundred-billi 



240. 

^ 266 

«^« 1 6 OU* 



Write as decimals the following: 



6. 
7. 
8. 
9. 
10. 



_ 804 
TO 60 0* 

669r3£06 
TOOo • 

1 fl34S1g 

iWooooo- 



11. 

12. 
IS. 

16. 



S3 



m 



81 



lOoVoVo'OO" 
1000 • 



u 



"nnnnnr* 
loVoo • 



1^- Ai mmU ' 

77 «19iJL0Q8 1 

^^' ToSS88ioo* 



REDUCTION OF DECIMALS. 

241. To Eeduce Decimals to a Common Denominator. 

Example 1.— Reduce .021, .64, .03705, .6, .17272538, to equivalent de 
having the least common denominntor. 

OPERATION. 

r.^ r^^^r^r. EXPLANATION.— Siiice thc deciiiial having the greatest number of c 

091 00000 
.\j^x\j\j\j\j\j places is hundred-millionths its denominator is the lecLst common denon 

. 64000000 of the given expressions; this highest decimal contains 8 places, and by a( 

.03705000 places, or ciphers, to the first, 6 to the second, 8 to the third, and 7 to the : 

.50000000 all are reduced to 8 places, or to hundred-millionths, which is the least cc 

17;^72538 depominator of the given expressions. 
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Rule. By annexing ciphers maJce the number of decimal places equal. 



-1. Decimals, like other fractions, can be neither added nor subtracted until reduced 
to a common denominator; but the scale in decimals being in the uniform ratio of ten, it is only 
Oficessarj to write decimals for addition or subtraction so that the decimal i)oints are in the 
tame vertical line ; the columns will then be of the same orders of units ; in other words the 
decimals will be practicaUy reduced to a common denominator. 

2. The denominator of that expression containing the highest number of places is the least 
common denominator ot the decimals; therefore the least common denominator may in all cases 
be determined by inspection, and decimals reduced to their least common denominator by 
amply supplying decimal ciphers until all have the same number of places. 

3. In practice, however, this is never done, being rendered unnecessary by observing to 
write decimals so that the points stand under each other. 

Example 2. — Reduce .7, .23, .18765, and .175 to a common denominator. 

Operation. Explanation. — As shown in the preceding operation, the eflfect of reducing 

•7 decimals to a' common denominator by annexing ciphers, is to cause the decimal 

.23 points to fall in the same vertical column. Since annexing ciphers to decimals 

.18765 ^<^^ ^ot alter their yalue, omit the ciphers and write the decimals so that the 

.175 points are in the same vertical column. 

Rule. — Write the expressions so that the decimal points iviU stand in 
(he same vertical line. 

RncABX. — ^This Rule applies equally to Pure and to Mixed Decimals. 

£XAMPLES FOK PRACTICE. 

242. 1. Reduce .26, .423, 7.05, .50931 to their least common denominator.: 
^. Reduce 21.18, .20463, 4636.02 to their least common denominator. 
S, Reduce 56 hundredths, 75 million ths, 3 tenths, and 41 thousandths to their 

least common denominator. 

i Reduce 2.36, .0005, .1, .62053, and 15.2 to their least common denom- 
inator. 

5. Reduce 19.0043, 3.87, 38.7 and .387 to their least common denominator. 

243. To Eeduce Decimals to Common Fractions. 

It has already heen demonstrated 

1st. That Decimals are fractions. 

2d. That their denominators are merely indicated, and that the denominator 
may be expressed by writing 1, with as many ciphers at its right as the decimal 
contains places. 

Example. — ^Reduce .17 to a common fraction. 

Operation. Explanation.— Since t'je decimal contains two places, its indicated denom- 
.17=:^y^. inator must l)e 100. 

Rule. — Omit the decimal point and uTite for a denominator 1 xvith 
as many ciphers as the defsimal contains places. 

ItEXAKK. — Mixed Decimals r^ay be reduced in a simitlMsinauner. 
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KXAMPL£S 'FOR PRACTICE. 

244. — Reduce ti) fractious in their lowest terms 
1. .3 
«. .63 
S. .106 
^ .372 

Beduce to an ordinary mixed number 



5. 


.4625 


6. 


.2244 


7. 


.1878 


8. 


.1900 



9. 


.42504 


10, 


.28828 


11. 


.08004 


12. 


.24042 



13. 


.114608 


14- 


.315264 


16. 


.2000534 


16. 


.983004752 



17. 5.16 

18. 13.205 

19. 117.602 



20. 3005.1258 

21. 1600.0016 

22. 1000000.00000001 



23. 1234500.0012345 
2^. 6540000.0002697 
25. 188900.00001888 



345. To Eeduce a Common Fraction to a Decimal 

Example. — Reduce -J to mi equivalent decimal. 

P1R8T Operation. Explanation.— From the definition of decimals, observe that the 

i X f = Vu == • ^' denominator must be lu or some power of 10, and that f may be 

reduced to a fraction the denominator of which is 10 by multiplying both its terms by 2. To 

change this fraction to an equivalent decimal, omit the denominator, and place a decimal point 

before the numerator. 



Second Operation. 
5 )3.0 

• 6 



Explanation.— Place a decimal point and cipher after the num- 
erator 3. This does not alter its value, though in form it becomes 
8.0 = thirty tenths; and since this numerator is a dividend and tbe 
divisor is 5. divide 3.0 (thirty-tenths) by 5, and obtain .6 (six-tenths), as 



a result, an equivalent in decimal form as required. 

Rule. — Place a decimal point and ciphers at the right of the jiumeratof; 
divide by the denominator, and from the right of the quotient point off fo^ 
decimals {is manypUices as there have heen ciphers annexed. 



KXAMPL£8 FOK PRACTICE. 



246. Reduce to equivalent decimals 



1. 
2. 

S. 



5. ii. 



6. 
7. 
8. 
9. 
10. 



Tiff- 

TTSTT' 



11. \\. 
12. 

13. 

u. 



15. 



TTSTnT- 



16. 
17. 
18. 
19. 
20. 



32* 

it- 



21. 
22. 
23. 

25. 



Too* 
Tior« 

tJt* 



CIRCULATING DECIMALS. 

24-7. Certain common fractions, as |, I, |, and \i cannot be reduced to an 
equivalent decimal, because the denominatoi (divisor) is not an exact divisor of 
any power of 10. Such ex])ressions cannot l-^ reduced to exact decimal forms, 
and are termed repealling, or circulating decim. ^s ; if used in the decimal form 
they are followed by the sign 4- to indicate ine^ ctness. The repeated part is 
Gti\\i^(i a repetend ; as, .3333+ is called tlie repeto.d 3; .171717-1- is called the 
re])etend 17 ; .206206-f is called the repetend 206. 
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248. To Express the Exact Yalne of a Eepetend. 

The exact value of any repetend is a common fraction, the nnmerator of 
vhich is the repetend and the denominator as many 9's as tlie repetend contains 
places; thus .333+ = |. .171717+ = H- .20620G+ = {?|. 

Sule. — Take the repetend for the numerator of a common fraction, and 
for its denominator icrite a^ many 9's as the repetend has orders of unit's. 

£XAMPLKS FOK PRACTICE. 

249, Express the exact value of the following repetends 



1. .2222+ 

2. .7777+ 



3. .232323 + 
i. .105105105 + 



5. .613G13613 + 

6. .201120112011 + 



/ / / / 



RmiAngR, — 1. Limiting marks are sometimes used ; as, 284234 ; they arc, however, of no 
importance. 

3. In business, final results are carried to three places, the fourth beiDg rejected if less than 
ODe-half, but if one-half or more than one-half, 1 is added. 

Z, In interest rales or other multipliers, it is generally safest to use a common fractional 
equivalent. 



ADDITION OF DECIMALS. 
250. Example.— Add .7, 2.43, .865, 11.5, 113.2075, and 200.00165. 
Operation. 

•• Explanation.— Since by the decimal system numbers increase in 

*^ value from right to left in ten-fold ratio, and the decimal point 

.ooo separates integral from fractional orders, observe to write decimals 

11Q OAfyK ^ *^^ ^^ points fall in the same vertical line, as units of the same 

onn AAi«K order will thus fall in the same column; the result of the addition is 

4y)v.\A)loo jjjgjj obtained in the same manner as iu simple numbers. 
328.70415 

Rkkabk. — As before shown, the decimals added could be reduced to a common denomina- 
tor, but this being practioally accomplished by the order in which they are written, the actual 
redodion by supplying ciphers is entirely unnecessary. 

Ujllem-^WrUe the decimals so that the points will fall in Hie same 
vertical line. Add as in ivJiole nunibers, and place ihe point in the sum 
ivrec&y beloiv the points in the Jiurnljers added. 

EXAMPLES FOK I*KACTICK. 

251* J. Add 4, .37, 2.46, 19.301, and 103.21. 

£. Add 3.04, 25.001, .67, .2146, and 810.256. 

A Add 30.1257, 605.2146, 1000.864:)32, and 10.25694. 

4. Add 896.111, 9630.216753, 1111.-230004, and 1100.960005. 

5. Add 265.4203, 1129.000111, 8.005, .0060008, and 1200.12000014. 
e. Add 8046.0012, 250.0000001, 311.00555, and 81.0081001. 

7. Add 11000.4604, 7652.0000004, 5000.500005, and 365.50053004. 
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8. Add 14.0000864, .0096, 250.4, 700.0007, 1000.00000001, 563.3001468, 
20.2001, 10000.001001 and 896.707075. 

9. Find the sura of seventeen and forty-six ten-thousandths, eighty-three 
and one thousand four millionths, five hundred two and seventy-five hundred- 
thousandths, three thousand eleven and three hundred eleven thousandths, one 
million six and six million one ten-thousandths. 

10. Add fifty-six thousand twelve and one thousand twenty millionths, six 
and ninety-seven million five hillionths, one thousand five hundred seventy-nine 
and twenty-six thousand twenty-one hundred-thousandths. 

11. Add one and one thousandths, ten and eleven hundred-thousandths, one 
hundred ten and nine millionths, eleven hundred eleven and ninety-nine 
billionths, one tliousand eight hundred ninety and ninety-seven hundred- 
billiontlis, seven millions and seven hundred-thousandths. 

12. A farmer having 315.625 acres of land, added at different times by pur- 
chase, 505.85 acres, 115.75 acres, 469.2 acres and 220.9 acres. How many acres 
had he in all ? 

13. What is the sum of- 16.5 acres, 21.125 acres, 86.0625 acres 111.45 acres, 
210,05 acres, 37^ acres, 426^ acres, 89|- acres, and 13^ acres ? 

H. AVhat is the number of bushels in ten bins of 93.625 bu., 111.025 bu., 
306.005 bu., 8151 bu., 193f bu., 200i bu., 300.0625 bu., 125^ bu., 250J bu., and 
136^\j- bu. respectively ? 

15. I bouglit ten bales of cloth as follows : 32i, 41||, 39-g>y, 46i, 29|, 38^^, 
43 S, 41 5^, 42||, and 40.G25 yd. respectively. IIow many yards in my purchase? 



Remark. — In invoices of goods only fourths are usually counted, and these are written 
follows: 3' = 3^, 15' = 15^, 12^ = 12J. By the omission of the denominator time is saved. 
In additions, find the sum of the small figures first as so many fourths, reduce to units and 
carry as in other addition. 

16. Add 21', 54', 17', 30', 46^ 61% 80% 39% and 24". 

17. Add 121% 97% 46% 111% 43, 71% 86% 50% 103% 72% 71% and 60, 

252. To Add Eepetends. 

« 

Remakk. — In addition of repetends, bear in mind their equivalents; thus, in adding .6 -f- 
to .3 + remember that the value of the first is J, and of the second \\ their sum is |, or 1. In 
all examples in addition of repetends, before beginning the operation, continue the repetends so 
that all have the same number of places, and in the right-hand colunm add each 9 as 10 



263. Add 
1. .333333 + 

.171717 + 
.306306 + 

.811357+ 



EXAMPLKS FOR 1»KACTICK. 






.11111+ 

.<««<< + 

.^46207' 
.55555 + 
.33333 + 






.2222 + 
.3333 + 

.8787+ 
.0101 + 
.3467+ 



.561561561 + 

.202202202+ 

.333333333+ 

.'504300542' 

.306306306+ 



6. Find the sum of the following expressions: 105.333 +, 86.1919+. 
53.103103+, 17.66+, 204.77+, 29.11+, 815.201201+ and 73.11081108 +^ 

6. Add .(j(^ +, 1.2121 +, 50.55 +, 89.99 +, 2046.33 +, 38.22 +, 106.77+r 
1593.44 +, 11.230230 +, 528.60916091 + and 1102.300300 +. 
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SUBTRACTION OF DECIMALS. 

254. Example, — Subtract .17 from .56. 

Opebatiqn. 

.p Explanation. — For reasons heretofore explained, place the subtrahend 

^ below the minuend, so that the decimal points shall fall in the same vertical 

' ^ ' line. Subtract as in simple numbers, and place the paint in the remainder below 

~7~ the points in the terms above. 

Remabxs. — 1. In case the number of decimal places of the subtrahend be greater than 
(boee of the minuend, consider decimal ciphers as annexed to the minuend, and subtract as 
before. 

2. Mixed decimals may be treated in the same manner. 

Rule. — Write the terms in decimal order and subtract as in integers, 
fiacing the point in the remaUider below the points in tJie other terms. 



KXAMPLES FOK PRACTICE. 



255. Subtract 

I .573 from .985. 

2, .13823 from .668. 

8. .8627 from 1.549. 

i. 1.232 from 6.7584. 



5. .754352 from 2.3. 

6\ 46.2906 from 100.52. 

r. 3491.5 from 4246.1005. 

8. .0001 from 10000.1. 



9, 24.6852 from 25. 

10. 280. ] 1 1 from 500. 000625. 

11. .09 from .900. 

n. 250. 98754 from 386. 245. 



MULTIPLICATION OF DECIMALS. 
256. Example. — Multiply .17 by .5. 

FiRBT Opebation. EXPLANATION.— Write .17 as VoV and .5 as ^p^, and applj 

the nile for multiplicuxlion of common fractions. Multiplying 

.1 1 = .^^ (Com. frac'l form.) these fractional equivalents, obtain iJjo as the common frac- 

.5 = 1^^ ** " " tional expression of the product; by Art. 245, this may be 

LI. X |*ff = -riiif = .085. "written .085 as the decimal expression of the product, or the 

product required. 
Remark. — Observe that the denominator of the product is, as in other fractions, the product 
of the denominators ; also that the denominator of the multiplicand contains two ciphers, or 
two places, and that of the multiplier on(' cipher, or one place; these taken together contain 
three ciphers, or three places, the same number of ciphers, or places, as arc found in the 
product. Then by applying the theories of decimals already explained, the expression is 
changed to decimal form. 

Secosd Operation. Explanation. — Write and multiply the expressions as in 

,17 whole numlx^rs. Since the numerator is 17 hundredths and 

X the denominator 5 tenths, the product must be 85 thou- 

-^ [__ sandths. Hence, change the product 85 to 85 thousandths by 

Qog prefixing a cipher and a decimal point, thus: .085. 

Rule. — Multiply as in whole mnnher^; iheii, frovi the light of the 
product, point off for decimals a manher of places equal to the number 
in both fa/stors, prefixing ciphers if needed to obtain the retfuired number. 
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kxampi.es for practice. 



267. Multiply 




i. .78 by. 7. 


5. 


^. .123bv.l6. 


6. 


S. 1.45 by .875. 


7. 


4. 26.08 by 1.53. 


8. 



2085.109 by 11.266. 
1000.87 by 4G21. 5. 
10000 by. 0001. 
300 by .03. 



IS. J 000000 by .0000001. 



25000 by .000025. 
8.76 by .100. 
716.0025 by 10.1005 
7000 by .007. 

3400000.0081 by 81.000034. 



9. 

11. 
12. 



15. What will be the cost of 187.0625 acres of land at $108.08 per acre ? 

16. I sold 14.4 bales of cloth of 61.625 yd. each, at $.60^ per yd. How 
much did I receive ? 

17. What will be the cost of 5.75 cases of paper, the average weight of which 
is 403.625 pounds, at $.40375 per pound ? 

18. From 10.85 acres of wheat a farmer harvested 31.875 bushels per acre, 
and sold his crop at $.9725 per bushel. How much was received for the crop? 

Remarks.— 1. The contraction of multiplication of decimals by restricting the number of 
places to appear in the product, is not deemed of sufficient practical importance to justify 
presentation. 

2. As has been previously explained, decimal expressions, either pure or misted^ may he 
multiplied by 10 or by any power of 10, by removing the point as many places to the right as 
the multiplier contains ciphers. In such cases annex ciphers to the multiplicand if there is not 
already a sufficient number of decimal places. 



DIVISION OF DECIMALS. 



268. Example.— Divide .085 l)v .17. 



FiKBT Operation. 

.085=^5^. 

17 = -^^ 
• ^ * — To • 

1 S (Ml "^ "iVo ^^ 

Second Operation. 

.17). 085 (.5 
85 

00 



Explanation.— Since .085 = ^JJ^ and .17 = -f^, proceed 
as in Division of Common Fractions; that is, invert th<. 
terms of the divisor and multiply. 

Observe now, that cancelling 17 and 100 from opposite 
terms of the fractional multiplicand and multiplier there is 
left only the factor 5 for the numerator and the factor 10 for 
the denominator of the quotient, or the fraction j*^ = .5. 

Explanation. — Divide as in whole numbers. The divid- 
end has 8 decimal places ; the divisor has 2 decimal places , 
the dividend having one more decimal place than the divisor. 
I)oint off one place from the right of the quotient. 



Remark. — It will be seen from the first operation that the number of decimal places of th«. 
divisor cancels, or offsets, the same number in the dividend. If the number of places in the 
terms be equal, it is obvious that the quotient will be a whole number. 

Rule. — I. Wlien needed, annex ciphers to the diii^end to in<ike Us 
places equal ifi numher to those of the divisor. 

n. Divide as in integers, and, from the right of tJie qiwtiefit, point ojj 
for decimals as many places as the numher of places in the diuidsful 
exceeds those in the divisor. 



DIVISION OF DECIMALS. 
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259. Decimals may be readily divided if^ in connection with the aboTe 
explanations, attention be given to the following 

SuooESTiONS. — 1. Do not commence the division until the number of 
decimal places in the dividend is at least equul to the number of decimal places 
in the divisor. Supply any deficiency in the dividend by annexing ciphers. 

2. If the divisor and dividend have the same number of decimal places, the 
quotient obtained, to the limit of the dividend as given, will be a whole number. 

3. If the number of decimal places in the dividend be greater than the 
Bomber of decimal places in the divisor, point off from the right of the quotient 
for decimals, a number of places equal to such excess, prefixing ciphers to the 
quotient if necessary. 

4. If after division there be a remainder, ciphers may be annexed to it and 
the division continued to exactness, or to the discovery of a repetend, or to the 
two or three places ordinarily demanded in business computations. All such 
added ciphers should be considered as parts of tlie dividend. 

Remarks. — 1. Inasmuch as the main dilliculty experienced by pupils with decimals Is 
foond in division, and as that difficulty increases when the principles of decimals are applied 
to practice in percentage, it is advised that most thorough and repeated drill in division of 
<^wninfti» be given to all grades of pupils iu all stages of class work. 

2. Prom pleasant experience in teaching this subject, it is suggested that ten or more 
examples be grouped as a single exercise, and so arranged that the numerical quotient be the 
same for alL The pupil thus relieved from efTort to determine this feature of the quotient, 
finds the requirement narrowed down to the placing of the decimal pointy and soon fully mas- 
ters all difficulty. 

EXAMPLES FOR PRACTICE. 

>260. Divide 

i. .625 by 2.5. 

fL 15.25 by .05. 

S. 1100 by 4.4. 

A. 9.5 by 19. 

5. 9.5 by 190. 

e. .95 by .019. 

7. 36.5 by .078. 

S. 250 by .0626. 

(26.) 

1-4- 1 = ? 
1-5-.1 = ? 
1 ~ .01 = ? 
10 -5- .1 = P 
10 -T- .01 = ? 
.1 -i- 1 = P 
.1 -5- .1 = P 
.1 -i- .01 = P 

.1 -,- .001 = ? 
.1 -»- 10 = P 



9. 1750 by. 875. 


17. 


17.5 by 17500. 


10. 3.6 by 1800. 


18. 


.44 by .00011. 


11. .005l)v200. 

1 


19. 


10000 bv. 00001. 


12, 27.4C5 1)V .00015. 


20. 


.001 bvlOOO. 


IS. 1390.875 by 250. 


21. 


1.6 bv. 064. 

m0 


H. 131300by.V25. 


no 


6400 ])y .0000016. 


15. 62.5 bv 1.25. 


^O. 


.0081 by .054. 


26. .00875 bv 125. 


u. 


1860 bv. 000031. 


(.^6'.) 




{27.) 


1 -MO = ? 


.22 - 


^ 11 = ? 


1 ^ 100 = ? 


2.2 - 


^ .011 = ? 


.1 ^ 1000 = ? 


220 


-^ 11000 = ? 


.001 -f- 100 = ? 


.022 


-^ 110 - ? 


.0001 -T- .1 = ? 


.000: 


22 -^ 11000 = ? 


100 -T- .00001 = ? 


2.2 - 


^ .000011 - ? 


1000 -T- .01 = ? 


2200 


^ .00011 = ? 


.00001 -^ 1000 = ? 


.022 


-^ 110000 = ? 


10 -T- 100000 - ? 


.0000022 : 1100000 = ? 


10000 -T- .(H)Ol = ? 


220000 H- .000022 = P 
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{28.) 

1.6 -^ 2.5 = ? 
160 -^ .25 = ? 
.0016 -T- 250 = ? 
16 -7- .00025 = ? 
160 -^ 250000 = ? 
16000 -^ .000025 = ? 
.0016 -^ .00025 = ? 
.000016 -^ 2500000 = ? 
1600 -^ .00025 = ? 
1600000 -.00000025 = ? 

Find the sum of the quotients. 

{31.) 

440 -J- 1.1 = ? 
.00044 -^ 1100 = ? 
4400 ~ .11 = ? 
440 -^ .0011 = ? 
.0044 -^ 110000 = ? 
44000000 -T- 1100000=? 
4400000 -^ .000011 = ? 
44000 -f- .011 = ? 
.00000044 ~ 110000 = ? 
4400 -^ .00011 = ? 

Find the sum of the quotients. 



{29.) 

6.25 -5- 2.5 = ? 
62.5 -7- .025 = ? 
6250 -T- .0025 = ? 
.0625 -^ 250 = ? 
.00625 -^ .00025 = ? 
6.25 -f- 25000 = ? 
.0000625 -T- .00025 = ? 
625000 -T- .0000025 = ? 
.0000625 -T- 2500000 = ? 
625 -^ .0000025 = ? 

Find the sum of the quotients. 

{32.) 

.375 -J- 1250 = ? 
375 -T- .0125 = ? 
.0375 -f- 12.5 = ? 
37.5 -r- .000125 = ? 
37500 -^ .00125 = ? 
3.75 -^ 1250000 = ? 
.00375 -^ 125000 = ? 
.0000375 -7- .125 = ? 
3750000 -7- .000125 = ? 
.000375 -7- 12500 = ? 

Find the sum of the quotients. 



{SO.) 

2.5 -f- 626 = ? 
.025 -7- 62.5 = ? 
.0025 -^ 6250 = ? 
.00025 ~ .625 = ? 
.000025 -T- .000625 = ? 
.0000025 -^ 62500 = ? 
2500 -T- .0625 = ? 
2500000 -7- .0000625 = ? 
.00025 -^ 6250 = ? 
.000025 -f- 6250000 = ? 

Find the sum of the quotients. 

{83.) 

2.25 -7- .015 = ? 
225 -^ 1500 = ? 
.0225 -^ 150 = ? 
.00225 -7- .015 = ? 
2250 -7- .0015 = ? 
22500 -f- 15000000 = ? 
.000225 -7- .00015 = ? 
.0000225 -^ 1500000=? 
2.25 -T- .000015 = ? 
22500000 -7- .00015 = ? 

Find the sum of the quotients. 



Kemauk. — Any decimal may be divided by 1 with any number of ciphers annexed, as 
10, 100, 1000, 10000, by removing the decimal paint as many places to the left as the divisor 
contains ciphers. 



THE GREATEST COMMON DIVISOR AND LEAST COMMON 
MULTIPLE OF FRACTIONS, COMMON AND DECIMAL. 

26L All explanations given in finding either the Greatest Common Divisor 
or JA'ast Common Multiple of integers apply equally to fractions, common or 
decimal. 

262. To Find the Greatest Commoii Divisor of a set of Common Fraotiont. 

Example. — What is the Greatest Common Divisor of 4, §, and | ? 



Opkratiox. 

5 ) ir, _-jo_:>:j 



•> 



4 — 



i) 



Explanation. — First reduce the jscivcn fractions to a common 
denominator and obtain as a result, -J J, |J, |g ; then arrange the 
numerators oi the result ing fractions in a horizontal line. Pro- 
ceeding as by previous explanations find the Greatest Common 
Divisor of the numljcrs to Ikj 5 ; but since these numbers are 
numerators of fractions whose common denominator is 30, and 30 is the Least Common 
Multiple of this common denominator, the Greatest Common Divisor of the given fractions 
must be 5 -^ 30, or /^j = J. Notice that the numerator of the resulting J is the Greatest Com- 
mon Divisor of the numerators, and that the denominator 6 is the Least Common Multiple of 
the denominators, of the gi^en fractions. 
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Rule. — Wri4^ a fraction the numerator of which sliaZl he the Greatest 
Common Divisor of the numerators of the given fractions^ and the denomr- 
inator ths Least Common Multiple of tlie defwminators of the given, 
fractlofis. 

263. To Find the Least Common Multiple of a set of Common Fractions. 

Ex AMPLE. —Find the Least Common Multiple of |, f, and ^. 

Opebation. Explanation. — Reduce the given fractions to a commoD de- 

. rn 1ft nominator as before, and obtain fj, S3, iS ; the Least Common 

^ f^^^ ^^ ^^ Multiple of the numerators is found to be 1800; but the terms 

o \ -. .> 9K q ^cre not 24, 50, and 18, but JJ, {J, and J J, and 60 is the Greatest 

^ '_ Common Divisor of 60, the common denominator, therefore the 

j^ 25 3 ^^^ Common Multiple is not 1800, but ^%%^-, or Y; therefore 80 

is the Least Common Multiple of the given fractions. Observe 
that, the numerator of ^ is the Least Common Multiple of the numerators, and the denom- 
inator of the ^ is the Greatest Common Divisor of the derumunators, of the given fractions. 

Rule. — Write a fraction the numerator of which shall he ths Least 
Common Multiple of the numerators of the given fractions, and the 
denominator of which sliall he the Greatest Common Divisor of the denom- 
inators of the given fractions. 

. 264. To Find the Greatest Common Divisor of a set of Decimal Fractions. 

Example. — Find the Greatest Common Divisor of .5, .25, and .375. 

Operation. 
« \ -rjA 9- A 07- Explanation. — Reduce the expressions to equivalents hav- 

D ) OUU 4>ti>\} — 610 j^g ^ common denominator, obtaining .500, .250. -.375. For 

K V -• QQ --Q ^« convenience omit the decimal points, find the Greatest Com- 

' mon Divisor of the numerators, and obtain 125. Since 500, 

5 \ 20 10 15 ^^' *°*^ 875 were not whole numbers, but .500, .250, and .875, 

the result is not 125, but .125. 

4_ 2— 3 

Rule. — Reduce the expressions to tlie same decimal order, then uTite 
the Greatest Common Divisor of tJie expressions as a wJiole number, and 
make it of tlie decimal order common to all. 

265. To Find the Least Common Multiple of a set of Decimal Fractions. 

Example. — Find the Least Common Multiple of .4, .72, and .410. 
Operation. 

4 ) 400 — 720 — 416 Explanation. — Reduce to decimals of the same order, ob- 

" taioing .400, .720, and .416 ; find the Least Common Multiple of 

4 ) 100 — 180 — 104 the numerators, which is 98600. But since the expressions 

were not integers, but thousandths, the result is 98600 thou- 
sandths, or 93.600 = 93.6, the Least Common Multiple. 



5) 25— 45— 26 
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Rule. — Treat tlie expressions as integers aiici obtain their Legist Com- 
mon Multiple; iheii make it of the same decimal order as that one of 
the given decimnJs which has the greatest nurnber of decimal jAaces, 

Remark. — These illustrations, when presented Ixjfore a class, may properly he comhined. 

MISCELLANEOUS EXAMPLES IN DECIMALS. 

2G6. i. Add 51.01, 8.1000, 67.00102, 14.5, 1750.5072003, 100.0010041. 
^. Add 137 thousandths, 41 hundredths, 13 millionths, 6011 ten-mill iontha^ 
608 ten-thousandths, 200G00 hundred-millionths. 
S, Reduce |J to a decimal fraction. 
-4. Reduce .015025 to a common fraction. 

5. Divide 38.4G2 by 10000. 

6. From 3006.01 take 880.01546. 

7. From 540.123 take tlie sum of 81.625, 126.0972, 45.001, and 100.1002. 

8. If 60^ bushels of corn cost $26,785, how much will 17.65 bushels cost. 

9. Take the sum of nineteen millionths, five and two ten-thousandths, and 
sixtv. from one hundred six and three tenths. 

10. Multiply the sum of sixty-five and one hundred seven millionths, by the 
product of nine hundred millionths and one hundred twenty and seventeen 

Chnndredths. 

11. From one billion take two billionths. 

12. From six and fifty-hundredths take five and sixty hundredths. 

IS. Divide nine hundred sixteen and two thousand four millionths by sixteen 
ten thousandths. 

Ij^. Find the cost of 11.6 bales of cloth, each bale containing 61f yards, at 
$1.54 j)er yard. 

15. What is the cost of six barrels of sugar, weighing 301, 314, 297, 309, 
313, and 315 pounds respectively, at ^i^ per pound ? 

16. How many tons of i>hosj)hate, at $34.88 per ton, will pay for 296.48 
bushels of beans, at $1.25 per bushel ? 

17. A contractor received $354.06 for excavating a cellar, at 3o^ per cubic 
yard. IIow many yards of earth were removed ? 

18. If a wheelman travels 10.3 hours per day, how many days will be 
required for him to travel 55S.0025 miles, at the rate of 7.88 miles per hour? 

10. A teacher's salary is $1500 i)er annum. If he pays $650.50 for board, 
$110.25 for books, $31.85 for other literature, $63.40 for charity, $209.25 for 
clothes, $100.00 for traveling expenses, and $41.27 for incidental expenses, how 
much of his salary has he left ? 

20. I sold a lumberman 381.2.") j>ounds of butter at $.2875 per pound, 
2468.375 pounds of cheese at $.114 per pound, and 2356.5 pounds of dressed 
Ixjef at $.07t per pound, and received i)ay in lumber at $23 .125 per thousand feet. 
IIow many thousand feet of lumber should I have received ? 
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UNITED STATES MONEY. 

267. United States Money is the legal currency of the United States, 
atiopted in 1786 and changed by various Acts of Congress since that date ; it is 
sometimes called Federal Money. 

268. Money is the measure of value. 

269. Legal Tender is the term applied to such money as may be legally 
offered in the payment of debts. 

270. Bullion is pure gold or silver in bars, or ingots, and '* bullion value " is 
the value of such metal, which varies from coin value only by the charges for 
coinage made by the mint. 

271. Coin is the standard money of the mints, its value being established 
bv law. 

■i 

272. Currency is coin, treasury notes, bank-bills, or any substitute for 
monev, in circulation as a medium of trade. 

273. A Decimal Currency is a currency whose denominations increase 
and decreiise by the decimal scale. United States money is a decimal currency. 

274. The Dollar is the unit of United States money. Dollars are written 
as integers, with the sign ($) prefixed ; the lower denominations are written as 
decimals, dimes being tenths, cents hundredths, and mills thousandths of a 
dollar. Thus, 15 dollars, 1 dime, 5 cents, 5 mills, is written $15,155. 

In business records and papers, ce?its arc often written as fractions of a dollar ; 
the half 'Cefit is expressed either as a fraction (i), or as 5 mills. Thus, 115.75 
may be written $15^; 12^ cents, $.12\, or $.125. 

275. The denominations and scale of United States money are shown in the 

following 

Tabic. 

10 mills p= 1 cent (c. or ct.). 10 dimes = 1 dollar (I). 

10 cents = 1 dime (d.). 10 dollars = 1 eagle (E.). 

Scale. — Deiscending, 10, 10, 10, 10. Ascending, 10, 10, 10, 10. 

Remarks. — 1. The scale being a decimal one, all operations in United States money are 
performed the same as with common decimal expressions. 

2. The Dime is a coin, but its name is never used in reading United States money. Tlie 
Hill is not coined; it is used only as a decimal of the cent, which is the smallest money of the 
mint and the smallest recognized in business. 

6 
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UNITED STATES COINS. 

276. The Coins of the United States, authorized bv various Acts of Con* 
gress, are of gold, silvery capper'Hickely and hranze, 

277. The Gold Coins of the United States arc as follows . 
i. The Double Eagle; value, *20 ; weight, olG Troy grains. 
2. The Eagle; value, $10 ; weight, 258 Troy grains. 

A The Half-Eagle; value, $5 ; weight, 129 Troy grains. 

-fc The Three Dollar piece ; value, 83 ; weight, 7T.4 Troy grains. 

5. The Quarter- Eagle; value, fr2.50; weight, 04.5 Troy grains. 

6. The One Dollar piece ; value, Jl ; weight, 25.8 Troy grains. 

Remakkr, — 1. All United States gold coins are made of ^^ pure gold, and ^^j alloy of copper 
•ad lilYer, the alloy being used to toughen the metal so as to reduce the loss from abrasion. 
The ftUoy UKd Is never more than ^^ part silver. 

1. XTnited States gold coins of standard weight are legal tender for all debts. 

278. The Silrer Coins of the United States arc as follows : 
i. The Dollar; value, $1.00 ; weight, 412.5 Troy grains. 

£. The Half -Dollar; value, 60^; weight, 192.9 Troy grains. 
A The Quarter-Dollar; -value, 25 J*; weight, 90.45 Troy grains 
4, The Dime; value, lOj^; weight, 38.58 Troy grains. 

!. — 1. The value of gold and silver coins is based mainly on their weight and fine- 
or the amount of pure metal used. Silver coins are made of -fif pure silver and ^^ alloy 
of copper. 

2. United States diver dollars are legal tender for all sums not otherwise provided for by 
contnct. The smaller silver coins are legal tender for all sums not exceeding ten dollars. 

279. The Copper-Nickel Coins of the United Stales are as follows : 

1. The Mve-CentjiiecQ, called the nickel; weight, 77.16 Troy grains. - 

2. The Three-Cent piece ; weight, 30 Troy grains. 

Remabx. — The 5^ and 8^ coins are composed of f copper and i Nickel. 

280. The Bronze Coin. — The only bronze coin now issued from the mint 
IB the one cent piece, weighing 48 Troy grains, and composed of /y*y coj^por and 
yIy tin and zinc. 

SmcABX. — The 5^ and 3^ nickel coins, and the 1^ bronze coin, are called minor coins ; and 
whUe they are legal tender for all sums not exceeding twcnty-iive cents, their \iil\ie is not a 
bunion valae, as in case of coins of gold and silver, but an arbitrary value fixed for commercial 
convenience. 

UNITED STATES PAPER MONEY. 

281. The Paper Money of tho United States consists of Treannrn Xotes, 
Tretuury CertificateSy and SatiomU Bank Bills. 

282. Silrer Certificates. — Any lioldor of silver dollars, to tho amount of 
ten dollars or more, may dc])0sit the snnio with tho Troasuror or Assistant 
Treasurer of the United States and obtain therefor Silrer Certifirates, which are 
receivable for duties, taxes, and all public debts ; and any holdt^r of tho smaller 
silver coins to the amount of twenty dollars, or any multii)le thereof, may obtain 
therefor lawfnl money at the office of the Treasurer or of any Assistant Treasurer, 
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283. United States Treasury Notes. — Treasury Notes, or Greenbacks, 
are in the same denominations as the Bills of National Banks, with the addition 
of those of $5,000 and $10,000 value respectively. They are legal tender for all 
debts except customs or duties, and interest on the public debt, and are usually 
receivable for these also, being convertible into coin on demand when presented 
in sums of fifty dollars or more. 

384. National Bank Bills. — National Bank Bills are the notes issued by 
National Banks, under the supervision of Government, and these bills are in 
denominations of $5, $10, $20, $50, $100, $500, and $1000, and being secured by 
deposits of Government Bonds with tlie United States Treasurer, and redeemabk 
on demand with lawful money, are usually received for all dues, but yet are noi 
legal tender ; and a debt cannot be paid with these notes if the creditor states as 
his reason for their rejection that they are not lawful money. 

REDUCTION OF UNITED STATES MONEY. 

285. To Beduce Dollars to Cents. 

Example. — Reduce 5 dollars to cents. 

Explanation. — Sioce there are 100 cents in 1 dollar, in 5 dollars there are 5 times 100 cents^ 
or 600 cents. 

Rule. — Add two ciphers to the dollars. 

286. To Beduce Cents to Dollars. 

Example. — Reduce 1500 cents to dollars. 

Explanation. — Since 100 cents make 1 dollar, there are as many dollars in 1600 cents as 
100 cents is contained times in 1500 cents, or 15 times, equal to 16 dollara 

Rule. — Diidde the cents hij 100, hij pointing off two places from ihe 
right. 



287 • Reduce 

1. 6 dollars to cents. 

2, 111 dollars to cents. 
S, 241 cents to dollars. 
4. 1044 cents to dollars. 



KXAMPL£S FOK PRACTICE. 

5. 21408 cents to dollars. 

6. 1800 cents to dollars. 

7. 51000 cents to dollars. 

8. 9876 cents to dollars. 



9. $100.98 to cents. 

10. $3. 75 to cents. 

11. $26.53 to cents. 

12. $157.32 to cents. 



ADDITION AND SUBTRACTION OF UNITED STATES 

MONEY. 

288. To Add or Subtract United States Honey. 

Rule. — Write dollars under dollars and cents und^r cents; then, add 
or subtract as in simple numbers. 

EXAMPLKS FOK PRACTICE. 

289. 1. Add ten dollars twenty cents, six dollars forty-eight cents, foorteen 
dollars twenty-six cents, eleven dollars eighty cents, and forty-six dollars ten 
cents. 
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2. Subtract scTen hundred sixty-five dollars nineteen cents from nine hun- 
dred ten dollars eight dents. 

3. A fanner sold produce as follows : wheat, for <5761.25; oats, $382.40; 
barley, *816.09 ; buckwheat, $186.92; com, $1127.50 ; potatoes, $003.11 ; hay, 
♦400.60. What were his entire sales ? 

4. A lady bought groceries to the amount of $6.85; meats, $2.11; dry goods, 
♦31.75; carpets, $167.25; millinery, $13.57. What was the total amount of 
her purchases ? 

'5. A student expends for tuition and supplies, $118.75; for board, $167.50 ; 
for clothes, $57.25 ; for entertainment and church, $28.42 ; for charity, $6.15. 
What amount does he expend ? 

6, The exi)en8es of my house are as follows : for interest, $167.50 ; taxes, 
1103.29; repairs, $56.82; insurance, $11.35; water rent, $11.25; and gas, $27.08. 
What are my total expenses ? 

Remabks. — 1. Under some circumstances it is desirable to write United States money, 
expressed in dollars and cents, without the $ sign and the decimal point, with the decimal part 
placed slightly above that expressing the integers or dollars ; as $5.25 may be written 5" ; 
thirteen dollars and eight cents may be written IS^**. This is advisable only where the sum 
of several items is to be found by horizontal addition. 

2. Tbe amount in each of the following examples is to be found by horizontal addition. 

7. Add 15i«, 2»\ 11*«, 107»% O^s, 81*«, 123»«, 6»S lb^\ and 11*1. 

5. Add 346«o, 291''S lOO^i, 26011, mid 80»3. 

0. What is the sum of 21658*, 72*S OO^o, 117«S 500«o, and 1127** ? 

10. What is the sum of 667*S 3281% 97''S 600, 20«i, 155io, 1101, 28i3, 
and 67* » ? 

77. My bills for a year are: for groceries, 283*^^; meats, 135* i; miller's pro- 
ducts, 76 ''«; coal, 41*0; kindling, 4:«o; milk, 47^^; servant, 217; incidentals, 
01 5 * . What are my expenses ? 

1^. A merchant bought cottons, for 3467-'; linens, for 1326 *'^; woolens, for 
4215'*; delaines, for 1025*5; brocades, for 11275 0. If all were sold for 132562*, 
how much was gained ? 

MULTIPLICATION OF UNITED STATES MONEY. 

290. To Kultiply United States Money. 
Rule. — Multiply as in ahstrart decimals. 

Remabk. — Money is a concrete expression ; therefore in critical analysis of its multiplica- 
tion, the money co%t or price of an article is a concrete multiplicand, tbe number of things 
bought or sold is an abstract multiplier, and their product is concrete and of the denomination 
of the multiplicand. But since the money scale is decimal^ these terms may be interchanged 
for conyenience. 

£XAMPLKS FOK PKA€TICE. 

291. i. What will be the amouut of the following purchases : 147f cd. 
hard wood, at $5.75 per cd. ; 200 J cd. soft wood, at %\.'ib per cd. ; 4 car loads 
fllab wood, each containg 10} cd., at *2.T5 per cd. ; 810 A tons hard coal, at $5.15 
ton; and 536^ tons soft coal, at *:3.85 per ton ? 
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2, Bought 215 bar. superfine flour, at $4. 85 per bar.; 356 tar. extra flour at 
$5.15 per bar.; 132 bar. rye flour, at $4.90 per bar.; 210 bar. corn meal, at $:i.70 
per bar. ; and 642 sacks graham flour, at 88^ per sack. What was the total cost ? 

3, A retailer bought 35 overcoats, at $9.75 each; 160 black suits, at $17.25 
each; 125 plaid suits, at $14.05 each; 84 jean suits, at $6.90 each; and 50 pairs 
trousers, at $3.15 each. Find the total cost. 

Jf, An invoice of six pieces of gingham of 51^, 49^, 50*, 54^, 49*, and 51* yd. I" 
respectively, was sold at 8 .09^ per yd. What was the amount of the sale ? 

5, Six men worked 19J days each, at $1.90 ])er day; 24^ days each, at $1.80, 
ll:i: days each, at $1.65; and 31| days each, at $1.25. How much was earned by 
all in the entire time ? 

6'. A laborer received $184.55 as a balance due him for his season's work. \ 
He paid a debt of $19.25; bought 8^ yd. cloth, at $1.25 per yd. ; 2 suits of clothes, " 
at $13.25 per suit; hosiery and gloves for $2.85; 4f tons coal, at $5.65 per ton; 
2 cd. wood, at $3.90 })er cd. ; 3 bar. flour, at $4.75 per bar. ; 628 pounds of pork, 
at 6^^ per lb. ; and loaned the remainder of his money. How much did he loan ? 



DIVISION OF UNITED STATES MONEY. 

292. To Divide United States Honey. 

Rule. — Divide as in ahstract decirfials. 

KXAMPL.]£S FOR PRACTICE. 

293. 1. If $11421.75 be divided equally among five persons, what will be 
the share of each ? 

2. B sold 187| acres of land at $105.25 per acre, and divided the proceeds 
equally among fifteen persons. What sum did each receive ? 

3. A charitable farmer gave 15f bushels of apples worth $.50 per bu., 21| 
bushels of potatoes worth $ .75 per bu., and 30 bushels of turnips worth $.62^ per 
bu., in equal shares to six families. What was the value of each share ? 

4. A dealer bought wheat at $.95 per bu., oats at $.46 per bu., and com at 
$.65 per bu. He paid $332.50 for the wheat, $191.25 for the oats, and $113.75 
for the corn. How many bushels did he buy in all ? 

5. C invested $9659.50 in coal, at $5.85 per ton; $2645.30 in sand, at $2.80 per 
cubic yd.; $058.40 in lime, at $1.60 per barrel. If he sold the coal at $6.05 per 
ton, the sand at $2.75 per cubic yd., and the lime at $1.75 per barrel, what was 
the gain or loss ? 

6. Having sold my mill for $17250, and 316 barrels of flour in stock at 
$5.15 per barrel, I invested of tiie proceeds, $1185.85 in furnishing a house, 
$1259.30 in utensils, $1582.25 in live stock, and with the remainder paid in full 
for a farm of 163 acres. What was the cost of the farm per acre ? 

Hehark. — In case exact quotients are not obtained in division of dollars, add two decimal 
ciphers and continue the quotient to cents ; if not then exact add one cent if the mills be 5 of 
more, but if less than 5, reject the mills. 
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ANALYSIS. 

294. Arithmetical Analysis is the process Qf solying problems inde- 
[»en(leiitly of set rules^ by deducing, from the terms stated, the conditions and 
relations required in their solution. 

Kemark. — Tlie general subject of Analysis will be treateil only as auxiliary to tlie subject 
)f Common Fractions, and the Special Applications of the Fundamental Rules. * 

Example 1, If 5 men earn $30 in 4 days, how many dollars will 7 men earn 
in \) days ? 

First Explanation {extended), — If 5 men earn |30 in 4 days, 1 man, or J of 5 men will 
earn in 4 days \ of $30, or $6 ; and if 1 man cams $6 in 4 days, in 1 day, which is | of 4 
days, he will earn J of $6, or %\{, Then, since 1 man in 1 day earns $14, in 9 days, which 
are 9 times 1 day, he will earn 9 times $U, or $18^ : and if 1 man in 9 days earns $13}, 7 men, 
^bich are 7 times 1 man, will earn 7 times $13J, or $941. 

SECOsn Explanation {abln^ciated). — If 5 men earn $30 in 4 days, they will earn $7i in 1 
(lay ; and if 5 men earn $7} in 1 day, 1 man will earn I of $7^, or $U ; since 1 man in 1 day 
euros $11,7 men in 1 day will earn 7 times $1^, or $10 J ; and if 7 men in 1 day earn $10^, la 
9 days they will earn 9 times $10}, or $94 J, the same as before found. 

Third Expijucation (more abbreviated). — If 5 men in 4 days, doing 50 days' work, earn 
|30, $H would equal 1 day's work ; 7 men in 9 days do 63 days' work, and since 1 day's work 
equals $1), 68 days' work will equal $94}, as before found. 

Example 2. If 6 men can cut 4') cords of wood in 3 davs, how manv cords 
can 8 men cut in davs ? 

First Explanation {extetided), — If 6 men cut 4") cd. in :} days, in 1 day, which is } of 3 
lays, they can cut J of 45 cd., or 15 al.: and if 6 men can in 1 day cut 15 cd., 1 man in 1 day 
i-an cut J of 15 cd., or 2^ cd. ; since 1 man in 1 day can cut i2J ctl., S men can in 1 day cut 8 
limes 2J cd., or 20 cd.; and if 8 men in 1 day can cut 20 cd., in 9 days they can cut ISO cd. 

Second Expt^iANATION {abbret^iated). — 6 men in 3 days, doing 18 days* work, cut 45 cd.; 
[jence 2} cd. can be cat by 1 man in 1 day ; then 8 men iu 9 days, doing 72 days' work, can 
?ut 72 times 2^ cd., or 180 cd., as before found. 

Example S, If a post 4 ft. higli casts a shadow i:5 ft. in length, what must 
>e the height of a post that will cast a sliadow r2.*> ft. in length? 

Explanation. — If a post 4 ft. high casts a shadow 13 ft., a iwst 1 ft. high would cast a 
>hadow 3} ft.; since a shadow d\ ft. is cast by a post 1 ft. high, a {hM that will cast a shadow 
.25 ft. in length must be as many times 1 ft. in height as 31 ft. are contained times in 125 ft., 
>r 38,^ ft. 



Example 4, If the hour and minute hands of a clock are together at noon, 
what times ai 
[ and 5 o'clock ? 



It what times after noon will they again be together r At what time between 
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ExPLAXATrox. — Since the minute Imml passes llie hour hand 11 limes in 12 hours, it wfl » 
pass it UiG first time in ^^ ^^^ ^*^ hours; the second time in ,-j of 12 hours; the thini time in ,^5" 
of 12 hours; the fourth time in ^\ of 1*J hours. j\ of 1'^ hours equals 4 hours, 21 niinute**- 
and 49i\ seconds ; therefore the hands will l»e tOjiiether hetwei'ii 4 and Ti o'clock at 21 minute^ 
49,^ J 8C*cond.s after 4 oclcK-k. 

Kkmakk. — Apply the same rcjtsoning to all examples of this class. 

ExAMTLE •'. If (ira(!e Wi'Tv I olcirr than shi" is. lur a^rr would vt[\vd\ \ of luT 
graiidniolluT's. Wliat is iliu age of cai-li, if \\w ap* of 1m»i1i i.s ST voars r 

ExrLAXATiox. — If (Jrace were J older than she is, she would Ir* J" of her pn^enl a«:e ; and 
since if she were J her present age, slu* woulci ])e only ; as old as ln*r grandmother, tlu* age of 
gnuidmolhcr nuist Im* 4 times J or V of tlu* aire of Gnic*-. and the age <»f both mu^i Int : — -.} 
or Y of the age of Grace ; since thr age of both is J^7 yt-ars. s7 years must Ix* --^ of the age of 
Gnicc who must Ik.' 15 vears old. If Grace's agu Ik* increaM-*! hv J of itself, or 3 vear*. she 
will he 18 years of age; and since hrr age would then be only ] of grandmother's age, the 
age of grandmother must be 4 times ly years, or 72 years. 

KxAMPLK 6, A mail being asked his age. replied : '* My father was Imji-ii in 
1805 anil iny mother in LSOt; ; the sum uf liieir ages at the rime of my tiirtii was 
two and one-tliird times mv aire in ls51.*' How i.hl was tin nian in l.^^s/ 

ExrLANATTON.— -If the father was bom in \H\o ami the mother in ISOG, the sum of their 
ages in livil was 01 years ; and siucv tin* >um of their agf> ai the iim»^ of the birih of the ^m 
was 21 times his age in 1851, and the pan-nts each iiicnrascd in yfar> after tin- Min'^ birth as 
fast as he did, in 1851 the sum of their ages must have Urn 41 time^ the age of tlu- son; hwue 
the son, in 1851. was 01 years -j- 4 J, or 21 years of age, and he must have Ixeu born iu is:j(», fm,l 
in W88 would be 58 years old. 

7. The Slim of two numhers is 05, and their dilTenine i.s ttjual ti» A of the 
greaUn* lumilier. Find the two numhoi-i?. 

8, IIow long after luxm will it he when the minuie hand ]>as*es rhe hour 
hand the third time? 

(K ll(»w lung after noon will it he when tin minnie iian«i l>as^es tiie iKUir 
band tho uleveiiLh lime? 

10. A's age is 2J limes* the age of B, and the ago oi! (' is 2 j'., times the a^^e of 
ooth \ and I^. If tho sum of their ages is 116 years, what is the age of eaei'? 

71. A man hoiight 15 hushels i»f barley, and 30 bnshel:^ of .lals. f«»r *'?S- S(». ami 
•^5 bushels nf barley, IS bushels of oats, for 8-29.10. Ho^\- niii-h per bushel did 

lie LMvo for each kiml of grain? 

;.'. (harks, wlieii askid his age, replied: *' My father wa> l)orn in lS4:i, and 
iiiv moih.r in iWl. Tlie .<uni (»f their ages at the time of my l»irtli was 5 lim.s 
i::y JILT ill L-;s:;- In wluiL vear will Charles be 25 years of age ? 



SPECIAL ArPLlCATIO:N& 



89 



SPECIAL APPLICATIONS. 

395. Special Applications^ as here treated, embraces the use, in the 
solution of problems, of any or all explanations heretofore given, and the con- 
sideration of cost, firice, and quantity, as being the elemoits of every business 
transaction ; it also treats of sucli contracted methods as may be employed in 
dealing with aliquot parts of the powers of 10, or of other numbers. 

General Bnles. — 1. Ifihc price and quantity he given, th/> cost may 
be found by Tnultiplying the price by the (jitautity. 

2, If the cost an-d quantity be given, the piicc jnuy he found' by divide 
Oie cost by tJie quantity, 

3. If th^ cost' and price be given, the qiiuntity rnuy be found- by diuid^ 
ing iJie cost by the pri-c^. 

ALIQUOT PARTS. 

296. The Aliquot Parts of a number are the even parts of that number. 
25, 33J, 12^, are aliquot, or even, i)arts of 100. 

Remark — The component factors of a number must be integral, while the aliquot parts of a 
Dumber may be either integral or mixed. 

297. The even parts of other even parts may be called parts of parts ; as, 
^ = J of -J ; or, since 33^ is a part of 100, ^ of 33 J, or ITf, must be a part of the 
part 33^. 

Rehabx — ^Full illustrations of the use of aliquot parts wiU follow. Those of $1, equal to 
lOO^y being the most valuable for use, will be mainly considered. 



Aliquot Parts of Cue l>ollar. 



1. 


50 cents = i of tl. 


0. 


2. 


33^ cents = ^ of $1. 


6. 


S. 


25 cents = i of $1. 


7. 


4. 


20 cents = -^ of $1. 


8. 



16| cents = -}-(>f *l. 
1-^it cents = -iof *1. 
10 cents = -iV ^^ ^^^ 
8^ cents = -^Vof *1. 



9. 
10. 
11, 
12. 



(j\ cents 
»^J cents 
2+ cents 
If cent 8 



•iV of *1. 

in of *1. 

iV, of »1. 

A of ^1. 



Aliqnot Parts of Aliquot Parts of One I>ollnr. 

6J cents = ^ of 25 cents. 5 cents = -}^ of 50 rontv^. 1*^^ leiits ~ ^ of 50 cents. 

()} cents = -} of 50 cents. 



12^ cents = -J- of 26 cents. 



25 ct'iits = ^ of 50 cents. 



SnoOBflTlON TO Teachbb. — Let each one of the following conditions be given to the class 
M t question, the required answer to which is the rule. 



90 ALIQUOT PARTS. 

INSTRUCTIONS FOR PRACTICE WITH ALIQUOT PART& 

298. 1> To find the cost of a quantity when the price of 1 is 50 cents. 
Rule. — Consider the quantity as dollars, and divide by 2. 

2. To find the cost when the price of 1 is 33|^. Eule. — Divide the qttarUityy 
considered as dollars, hy 8, 

3. To find the cost when i\\Q price of 1 is 25^. Bule. — Divide the quantity^ 
considered as dollars, hy 4, 

^. To find the cost at 20j^. Eule. — Divide the quantity, considered as 
dollars, hy 5, 

5, To find the cost at ICf^. Eule. — Divide the quantity, considered as dollars, 
by 6. 

6, To find tlie cost at 12^. Eule. — Divide the quantity, considered c^ dollars, 
by 8. 

7, To find the cost at 8J^. Eule. — Divide the quantity, considered cts dollars, 
by 12 

8. To find tlie cost at 6^^. Eule. — Divide the quantity, C07isidered as dollars, 
by 10. 

9, To find the cost at 10^. Eule. — Point off from the right one place in 
the quantity, and consider as dollars. 

10. To find the cost at 5^. Eule. — Poijit off one place in the quantity, 
cotisider a.s dollars, and divide by 2. 

11. To find the cost at 3Jf. Eule. — Point off one place in tJie quantity, 
consider as dollars, and divide by 3. 

12. To find the cost at 2.]^. Rule. — Point off one place in tJie quantity, 
consider as dollars, and divide by ^. 

IS. To find the cost at 1|^. Eule. — Point off one place in the quantity, 
consider as dollars, and divide by 6, 

IJf, To find tlie cost at \\(j'. Eule. — Point off one place in the quantity, 
consider as dollars, and divide by S. 



MISCELLANEOUS CONTRACTIONS. 

299. 1. To find tlie cost wlien the price of 1 is 75 cents. Eule. — From the 
qiiantitii, considered as dollars, take \ of itself . 

2. To find the cost wlien the i>rice of one is 80^. Eule. — From the quantity, 
considered as dollars, take -\ of itself. 

ri. To find the cost wlicn the i)rice of one is ^^\ff. Eule. — Fro^n the qtuzfUity, 
considered as dollars, take ^ of itself 

Jf. To find the cost wlien the price of one is $1.25. Eule. — To the quantity, 
considered as dollars, add | (f itself. 

5. To find the cost when tlio i)rice of one is $1.50. EuLE. — To the quantity, 
considered as dollars, add -.V (f itself. 

6. To find the cost when the i)rice of one is $2.50. EuLB. — Annex a cipher 
to the quantity, consider as dollars, and divide by J/., 



INSTRUCTIOXS FOR FINDING QrANTITY. 91 

7. To find the cost when the i)ricc of one is 87.50. Rile. — Annex a cipher 
*£ iJiC qtucntUy, cofisider as doUarSj and subtract \. 

8. To find the cost when the jirice of one is 05^. Hulk. — Point off one place 
in the quantity^ consider «^ dollars^ and subtract ^. 

('. To find tlic cost when the price of one is 13Jjf. Rule. — Point off one place 
in the quantity, consider as dollars, and add \. 

1ft, To find tho cost when the price of one is 81.33}. Rule. — Add J to the 
qnnntityn and consider as dollars. 

11. To find the cost when the i)rice of one is 11.10. Rule. — Add ^^ to thr 
qnafitity, and consider as dollars. 

13. To find the cost when tlie price of one is 81.20. Rule. — Add \ to the 
quantity, and consider as dollars. 

13. To find the cost when tlie price of one is 81.35. Rule. — Add \ and ^ 
to the quantity, afid consider as dollars. 

IJf. To find the cost wlien tlie price of one is 81.75. Rule. — Add ^ and \ to 
the quantity, aiid conmder as dollars. 

15. To find the cost when the j)rice of one is 83.33}. Rule. — Annex a cipher 
to the quantity, consider as dollars, and divide by 3, 



INSTRUCTIONS FOR FINDING QUANTITY. 

3(K>. i. T> find the quantity of articles that any given sum of money will 
puruhase, when the price of one is 50'/. Rule. — Multiply t?ie dollars, considered 
as quantity, by 2. 

i* To find the quantity when the i)rice of one is Z^f. Rule.— Multiply the 
dollars, coyisidercd as quantity, by 'i. 

J. To find the quantity when the price of one is 25^. Rule. — Multiply the 
dollars, considered as quantify, by 4. 

4. To find the quantity when the price of one is 20#. 'Rvi.'R.— Multiply the 
dnlhirs, considered as quantity, by -"f. 

'"*, To find the quantity when tlio price of one is 16|^, Bule. — Multij»ly the 
dollars, considered as quantify, by ^'. 

6. To find the quantity when the price of one is 12J^. B,VLE.— Multiply the 
dollars, considered as quantity, by »*>'. 

7. To find the quantify when t he i)rice of one is 10^. Rule. — Annex n rijiJw, 
to the dollars, and consider a^ quaniify* 

5. To find the quantify when the price of one IB 8)^. 'Rxii.E.—Muffipfij the 
dollars, considerrd as quantify, by 12. 

U. To find tlie quantify when the price of one is 6J/. BuLE.— J/ /////>/// the 
dollars, considered as quantify, by 10 

10. To find the quantity wlicn the price of oneisS^. Bule. — An^rj ,, ripher 
to the dollars, consider as quantify, andmuiUplg by B. 

11. TofinJ the quantify wlien tlie price of one is .3^. l\viA:.^.\nniz a 
cipher to the dollars, consider as quantity^ and muUiply iy 3. 



\ 
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1^. To find the quantity when the price of one is 2^^. fiuLB. — Annex a 
cipher to the dollars, consider as qtcantity, and multiply by 4. 

■ IS. To find the quantity when the price of one is If^. Rule. — Ayinex a 
cipher to the dollars, consider as quantity, and multiply by 6, 

H, To find the quantity when the price of one is IJ^. Rule. — Annex a 
cipher to the dollars, consider as quantity, and multiply by 8, 

MISCELLANEOUS CONTRACTIONS. 

301. i. To find the quantity when the price of one is $1.25. Rule. — 
Point off one place in the dollars, consider as quantity, and multiply by 8, 

2. To find the quantity when the i)rice of one is ^1.66f. Rule. — Point off 
me place in the dollars, cons^ider as quantity, and multiply by 0, 

3. To find the quaiitity when tlie price of one is 82.50. Rule. — Point off 
one place in the dollars, consider as quaiitity, and multiply by Jf., ' 

Jf, To find the quantity when the price of one is $6.66J. Rule. — Point off 
one place in the dollars, consider as quantity, and add \, 

5, To find the quantity when the price of one is $7.50. Rule. — Point off 
one place in the dollars, co7isider as quantity, and add ^. 

6. To find the quantity when the price of one is $12.50. Rule. — Point off 
two places in the dollars, consider as quantity, and 7nultiply by 8, 

MISCELLANEOUS EXAMPLES IN FIN'I^ING QUANTITY. 

302. Example i. — How many pounds of ten, worth 66|^ per Ih., can be 
bought for $147 ? 

Explanation. — Since the price of one pound is contained 1^ times in $1, the number of 
pounds bought will be 1^ times the number of dollars invested ; hence, add to the number of 
dollars (as pounds) ^ of itself, and the result will be the number of pounds purchased. 

Example ^. — How many pounds of tea, at T5^ per lb., will $419.25 purchase ? 

Explanation. — Since the price of one pound is contained IJ times in $1, the number of 
pounds bought will be 1 J times the number of dollars invested ; hence, add to the number of 
dollars J of itself, and the result will represent the number of pounds purchased. 

Example S, — How many i)ounds of tea, at 87^^ per lb., can be bought for 
$316 ? 

Explanation. —Since the cost of one pound is contained 14 times in $1, the number of 
pounds purchased will be \ greater than the dollars invested. 

Example 4- — At 83^^ i)er yard, how many yards of cloth can be bought for 
$1128.50? 

Explanation. — Since the price of one yard is contained IJ times in $1, we can buy i 
more yards than we have dollars to invest. 

Example 5, — At 80^ ])or yard, how many yards can be bought for $246.25 ? 

Explanation. — Since $1 will buy IJ yards, $246.25 will buy 246.25 times 1\ yards ; hence, 
to the number of dollars add \ of itself. 

Remark. — The teacher can profitably extend these exercises for mental and written drill 
for pupils. 



MISCELLANEOUS EXAMPLES IN FINDING QUANTITY. 



m 



303. To Eind the Cost when the Price is an Aliquot Part of a Dollar. 

Example. — Required, the cost of 546 gallons of molasses, at 33^^ i)er gallon ? 

Explanation.— Since 88i^ is i of $1, 8 gallons would cost |1 ; and if $1 will buy 8 gallons, 
it will require as many dollars to buy 546 gallons as 8 is contained times in 546, or $182. 

* 

Rale. — Divide the quantity, considered as dollars, by the number of 
units of the cfuantity that ivill cost $1, 



KXAMPLKS FOK PKACTICK. 







304. Find the cost of 
;. 286 lb. of tea, at 50^ per lb. 

1152 yd. of linen, at 33^^ per yd. 
.J. 027 lb. of lard, at 12^^ per lb. 
^. 455 gal. of molasses, at 25^ per gal. 
5. 1751 doz. of eggs, at 16f^ per doz. 
^^ 2133 lb. of pork, at 6^^ per lb. 



7. 1238 cans of salmon, at 20^ per can. 

8. 756^ gal. of cider, at 8J^ per gal. 

9. 81 lb. of meal, at 1^^ per lb. 

10, 111 qt. of berries, at 3^^ per qt. 

11, 1354^ yd. of cotton, at 5^ per yd. 

12, 840 lb. of salt, at 1^^ per lb. 



Re^iark. — In the following examples treat the amount of each item as a separate result, 
EJiil consider 5 or more mills as 1^. 



IS, Find the total cost of the following : 



86 yd., at 12^^ per yd. 
93 yd., at 6^^ per yd. 
150 yd., at 25^ per yd. 



591 yd., at 10^ jjer yd. 
327 yd., at 33^^ per yd. 
1141 yd., at 25^ per yd. 



1600 yd., at 16f^ per yd 

71 yd., at 50^ per yd. 

947 yd., at 3^^ per yd. 



Remark. — Quarters are often written thus; 5* = 5f ; 17^ = 17J ; II* = llf ; this method 
is not used with other fractions. 



Uf, Find the total cost of* the following : 



83 « yd., at 6^^ per yd. 

71^ yd., at 8^^ per yd. 

230^ yd., at 25^ per yd. 



1272 yd., at 16f^ per yd. 
1000 yd., at 1|^ i)er yd. 
547^ yd., at 5^ i^er yd. 



28551 yd.,at20^i)eryd. 
872 « yd.,at50^peryd. 
624 yd., at 2^^ per yd. 



305. To Find the Cost when the Price is given and the Quantity is a 
Multiple, or an Aliquot part, of 100 or 1000. 

Remark. — When the quantity is in oven hundreds or thousands, find the cost by multiply, 
ing the price, expressed as a decimal, by the numlwr of hundreds or thousands. For parts of 
hundreds or thousands, add equivalent fractional parts. 

Example 1, — Find the cost of 100 yard^ of cloth, at 54:^^* per yard. 
ExPLAiTATiON.— Since 1 yard costs % .5425, 100 yards will cost 100 times as much, or $54.26. 

Example 2. — Find the cost of 300 yards, at 17^^ per yard. 

Explanation. —Since 1 yard costs % .175, 100 yanis will cost $17.50, and 300 yards, or 8 
times 100 yards, wiH cost 8 times $17.50, or $52.50. 

Example 5.— Find the cost of lOOO yards, at 833^* i)er yard. 
ExPLAHATiON.--Since 1 yd. costs $.8875. 1000 yd. will cost 1000 times $ .8375, or $837.50. 



94 EXAMPLES FOB PRACTICE IN SPECIAL APPLICATIONS. 

Example 4. — Find the cost of 75 yards, iit $1.37^ per yard. 

Explanation.— Since 1 yard costs $1.87^, 100 yards will cost $187.50 ; 75 yards will coat 
i less than $187.50, or $108,125, or $108.18. 

Example o. — Find the cost of 250 yards, at $1.75 per yard. 

Explanation.— Since 1 yard costs $1.75, 1000 yards will cost $1750 : 250 yards, or ( of 
1000 yards, will cost } of $1750, or $487.50. 

Example 6. Parts of Parts. — What will be the cost of 142n bushels of 

wheat, at $1.37^ per bushel ? 

Explanation.— At $1 per bushel, 1426 bushels will cost $1426.00 

At i = 25^ per bushel, 1426 bushels will cost 850.50 

At i = (i of i), or 12i^ per bushel, 1426 bushels will cost 178.25 

At$1.87i per bushel, 1426 bushels will cost $1960.75 

Example 7. — What is the cost of 8:^4 yards of cloth, at $1.75 per yard ? 

Explanation.— At $1 per yard, 824 yards will cost $824.00 

At i = 50^ per yard, 824 yards will cost 412.00 

At J = 25^ per yard, 824 yards will cost 206.00 

At $1.75 per yard, 824 yards will cost $1442.00 

Example S. — At 55^ per lb., what will be the cost of 146 lb. of gunpowder ? 
Explanation.— At $1 per lb. , 146 lb. will cost $146.00 

At i = 50^ per lb., 146 lb. will cost 78.00 

At ^ = (t»5 of i), or 5^ per lb.. 146 lb. will cost 7.80 

At 55^ per lb., 1461b. will cost $80.80 



EXAMPLES FOR WRITTEN PRACTICE. 



306. Find the cost of 

1. 200lb.,@37i^. 

e. 700 1b.,@51i^. 

5. 150 1b.,@14f^. 
4. 250 lb., @ 21f^. 
o. 1000 lb., @ 81.124. 

6. 750 lb. @ 81|^. 

7. 1250 lb., @ $2.62i 



s. 


400 lb., @ 954^. 


15. 


300 lb., @ 41f^. 


9. 


250 lb., @ 9|^. 


16. 


3000 lb., @ 12J0 


10. 


75 lb., @ 60 J^. 


17. 


2500 lb., @ $1.10 


11. 


125 lb., @ 27^^. 


IS. 


25 lb., @ $1.85. 


12. 


1100 1b., @ $1.42i. 


19. 


150 lb., @ 33*^. 


IS. 


500 lb., @ 37^^. 


20. 


75 lb., @ $1.15. 


u. 


1500 1b., @ 18 J^. 


21. 


125 lb., @ $1.25. 



KXAMPLES for 3IKNTAL PRACTICE. 

Remark. — All extensions in the following examples should be made mentally, the pupil 
writing only the cost of each item for footing. 



307. i. Find the total cost of 



51 G lb., lit 10^ per lb. 

484 1b., at 5^ per lb. 
1000 1b., at 7^^ per lb. 
2500 1b., at 8^ per lb. 
3000 lb., at 11^ per lb. 



21Glb., at 12^^ per lb. 
112:) lb., at 50^ per lb. 

818 lb., at 25^ per lb. 
1400 lb., at 20^ per 11). 

381 lb., at 40^ per lb. 



1095 lb., at 33^^ per lb. 
125 lb., at G^ per lb. 
711 lb., at 30^ per lb. 
97 1b.,at8i(2Jperlb. 
150 1b., at Ci^perlh. 



EXAMPLES FOR MENTAL PBACIICE. 



95 



O 



Find the total cost of 

CSC yd., at 15^ i>cr yd. 
2140 yd., at 5^ per yd. 
853 yd., at 10^ per yd. 
240 yd., at 20^ per yd. 
398 yd., at 30^ per yd. 
450 yd., at 33^^ per yd. 

3. Find the total cost of 

14C»011)., at 4^ per lb. 
21G811j., Jit3i^perlb. 
rOOOlb., at 5^ per lb. 

24CMb., atCi^perlb. 

59G3 lb., at Simper lb. 
I252» lb., at 10^ per lb. 

4. Find, the total cost of 

525^ yd., at 8^ per yd. 
IITS^ yd., at 9^ per yd. 
28533 yd., at 10^ per yd. 
1400 yd., at G4^ per yd. 

5. Find the total cost of 

S3* yd., at 55^ i>er yd. 

71 3 yd., at To^-jwr yd. 

107 1 yd., at 60^ per yd. 

2303 yd., at CG|^ per yd. 

n53« yd., at 25^ per yd. 

4C» yd., at 15^ per yd. 



297 yd., at 25^ per yd. 
1100 yd., at 43^ per yd. 
1200 yd., at 28 J^ per yd. 

298 yd., at 50^ per yd. 
931 yd., at 25^^ per yd. 

1315 yd., at 33i^ per yd. 



936« lb., at 12^^ per lb. 
2143^ lb., at lb(p per lb. 

540 lb., at 11^ per lb. 
2980 1b., at 16 J^ per lb. 

593 lb., at 13^ per lb. 
1250« lb., at 6i^ per lb. 



367 yd., at $1.25 per yd. 
28« yd.,at|2.50peryd. 
577^ yd., at 55^ per yd. 
315 yd., at 75^ i)er yd. 



o. 



Find the total cost of 



6201 yd., at 3i^ per yd. 
1 140^ yd., at 5^ per yd, 

5943 yd., at 6i^ per yd. 
3469 yd., at 8 J^ per yd. 
1291«'^yd., atll^peryd. 

5933 yd., at 124^ per yd. 



127«yd.,at 16J^pcryd. 

500 yd., at 18J^ per yd. 

2093 yd., at 124^ per yd. 
29601 yd., at 90^^ per yd. 

183« yd.,at SjjiJperyd. 
23753 yd., at 10^ per yd. 

■ 

250 yd., at 13g^ per yd. 

400 yd., at 15^^ })er yd. 

7503 yd., at IGS^ per yd. 
13751 yd., at 20^ per yd. 
1741yd.,at 25^per yd. 

9003 yd., at 66J^ per yd. 



800 yd., at 13^ per yd. 

959 yd., at IGg^ per yd. 
1000yd.,at 19fJ!Jperyd. 
2000 yd., at 21 1^ per yd. 

600 yd., at 12^^ per yd. 

150 yd., ar 25^ i>cr yd. 

291 lb., at 50^ per lb. 
14372 lb., at 25^ per lb. 
19783 lb., at 33i^ per lb. 

8441 lb., at 75 j/^ per lb. 

930 1b., at 66f^i)erlb. 

675« lb., at 1240 per lb. 

2100 yd., at 759* per yd. 

146 yd., at 25^ per yd. 

500 yd., at $.3 7^ per yd. 
1000 yd., at $1.87i per yd 

20053 yd., at m^ per yd. 
1000 yd., at 83}^ per yd. 

250 yd., at 2 7^^ per yd. 

931* yd., at 33i0 per yd. 

7083yd.,at$ 1.25 per yd. 
1750iyd.,at*1.124peryd. 

55482 yd., at 14^ per yd. 
1250 yd., at 7^^ per yd. 

300 yd., at 2330 per yd. 

500 yd., at 41|0 per yd. 

180 yd., at 100 per yd. 

175 yd., at 150 per yd. 



30S. To Find the Quantity when the Price is an Aliquot Part of $1. 

Example 1. — If oats cost 33^0 jkt bushel, how many bushels can be bought 

for $54 ? 

ExpULNATiON. —Since 1 bushel costs 33 J ^, or J of $1, 3 bushels can be bought for $1 ; and 
if |1 will buy 3 bushels, $54 will buy 54 times 3 bushels, or 162 bushels. 

Example 2, — If a vard of cloth costs 0050, liow manv vards will $84 buv ? 

Explanation. — Since the price is ^ of itself less than $1 per yard, the number of yards 
will be \ greater than the number of dollars expended ; | of 84 = 42 ; 84 + 42 = 126, or 1 26 yards. 



96 EXAMPLES FOB PRACTICE. 

Example 3. — At 87^^ per Jnishel, how many bushels of wheat can be boaght 
for $1207 ? 

Explanation.— Since the price is | of itself less than $1 per bushel, the number of bushdtf 
will be \ greater than the number of dollars expended; \ of 1267 = 181; 181 + 1267 = 1448, 
or 1448 bushels. 

Remark. — Application of the principle of reciprocals can profitably be introduced at this 
point; the reasoning will be the same as in the examples given above. 

Example 4. — At 66J^ per yard, how many yards of cloth can be boaght for $84? 
Explanation.— 66f^ = $|; write its reciprocal, j, and multiply by $84. 

Example 5, — At 75^ per yard, how many yards of cloth can be bought for $84? 
Explanation. — 75^ = $f ; write its reciprocal, }, and multiply by $84. 

Exa31PLE 6. — At 87^^ per yard, how many yards of cloth can beboughtfor $84? 
Explanation.— 87i^ = $i; write its reciprocal, ?, and multiply by $84. 

Rules. — i. Multiply the cost by the quantity that can he bought 
for$l. Or, 

2, Add to the cost (as quantity) such a part of itself as tlie price 
lacks of being $1, 

EXAMPLES FOK PRACTICE. 

309. 1. If 1 lb. of candy can be bought for 25^, how many pounds can be 
bought for $5. 75 ? 
i?. At 334^ per yard, how many yards of cloth will $1542.50 buy ? 

3, A boy expended $1 for almonds, at 16^^ per lb. How many pounds did 
he buy ? 

Jf, At 75^ per yard, how many yards of cloth can be bought for $572.40 ? 
5, If I invest $175.30 in eggs, at 20^ per doz., how many dozens do I purchase? 
6*. A farmer sold 26^ bu. buckwheat, at 87^^ per bu., and took his pay in sugar 
at Ci\(p per lb. How many pounds should he have received ? 

7. A gardener exchanged 132 qt. of berries, at 8J^ per qt., and 75 doz. com, at 
124^ per doz., for cloth at 25^ per yd. How many yards did he receive ? 

8, If I exchange 1920 acres of wild land, at $7.50 per acre, for an improved 
farm at $125 per acre, what should be the number of acres in my farm ? 

0, A farmer gave 8$ cwt. of pork, at $7.50 per cwt., 15 bu. of beans, at $3.25 
per bu., and 46^ bu. of oats, at 33^^ per bu., for 28 yd. of dress silk, at $1.25 per 
yd., and 52^ yd. of delaine, at 16^^^* per yd., receiving for the remainder, cotton 
goods at 12^^ per yd. How many yards of cotton goods should be delivered to 
him ? 

10, When ])otatoes are worth G6|^ per bu., and turnips 25^ per bu., how many 
pounds of coffee, at 16|^ per lb., will 2)ay for 24 bu. of potatoes and 18 bu. of 
turnips ? 

11. Having bought 1487 lb. A. sugar, at 6^^ per lb.; 872 lb. C. sugar, at bf 
per lb. ; 028^ lb. Y. H. tea, at 33J^ per lb. ; 522 lb. J. tea, at 25^ per lb. ; 650 lb. 
Rio coffee, at 12^^^ per lb.; and 81 sacks of flour, at $1.25 per sack, I give in pay- 
ment seven one-hundred dollar bills. How much should be returned to mer* 
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310. To find the Cost of Articles Sold by the C. 

C stands for 100. M stands for 1000. 

Example. — What is the cost of 416 lb. phosphate, at $2.00 per hundred? 

ExPLANATioK.— 416 Ibs. = 4.16 hundred lbs. If 1 hundred pounds cost $2.00, 4,16 hundred 
lb. will cost 4.16 times $2, or $8.82. 

Bale. — Reduce the quantity to hundreds and decimals of a hundred, 
by pointing off two pla<^es from the right, then multiply by the price per (7, 

BXAMPI»£» FOK PBACTICK. 

311. Find the cost of 



1. 1753 lb. of salt, at $1.25 per C. 

2. 8425 lb. of scrap iron, at $1. 10 per C. 

3. 215<) lb. of fence wire, at $3.25 perC. 
i 378 fence posts, at $7. 50 per C. 

5. 3295 lb. of guano, at $4.50 per C. 



6. 905 lb. of lead, at $3.50 per C. 

7. 1125 lb. of castings, at $2.25 per 0. 
S. 1020 handles, at $5.50 per C. 

9. 509 lb. of beef, at $12.50 per C. 

10. 23765 lb. of nails, at 15^ per C. 



313. To Find the Cost of Articles Sold by the M. 

Example. — At $7.00 per M, what will be the cost of 1544 bricks? 

Explanation. — ^1544 bricks = 1.544 thousand bricks; and if one thousand bricks coat $7, 
1.544 thousand bricks will cost 1.544 times $7, or $10,808 = $10.81. 

Rule* — Beduce the quantity to thousands and decim^als of a thousand, 
by pointing off three places from the right, then multiply by the cost per M. 

EXAMPLES FOK PRACTICE. 

313. i. What will be the cost of 1650 ft. pine lumber, at $15 per M? 

5. What will be the cost of 611 ft. oak lumber, at $24 per M? 

3. What will be- the cost of 21 168 ft. hemlock lumber, at $7.50 per M? 

4. What will be the cost of 9475 ft. elm lumber, at $13 per M? 

6. What will be the cost of 2120 ft. ash lumber, at $25 per M? 

6. What will be the cost of 2768 ft. maple lumber, at tl4 per M? 

7. What will be the cost of 1100 ft. chestnut lumber, at $18 })er M ? 

8. Find the cost of 4560 ft. oak lumber, at $22 i)er M. 

9. Find the cost of 11265 ft. spruce lumber, at $12.50 per M. 

10. Find the cost of 6625 shingles, at $5.25 per M. 

11. A dealer bought the season's cut of a siiw mill, which was as follows: 
326475 ft. clear pine, at $25 per M; 1467250 ft. seconds, at $17.50 per M; 102500 
ft. culls, at >13 per M; 890000 ft. hemlock boards, at $10.50 per M; 824650 ft. 
hemlock timber, at $9 per M; 552720 ft. white oak plank, at $21 per M; 75690 
ft. red oak plank, at $16 per M; 101145 ft. cherry, at $35 per M. What was the 
amonnt of the purchase ? 

12. For constructing a house and barn I bought: 46210 ft. matched pine, at 
$21 per M; 13516 ft. siding, at $28.50 per M; 11260 ft. chestnut, at $32 per M; 
4680 ft. black walnut, at $45 per M; 928 ft. cherry, at $86 per M; 33725 ft. 
hemlock timber, at $11 per M; 58660 shingles, at $6.25 per M; 13700 brick, at 
6.50 per M. What was the total cost ? 

7 



r 



08 EXAMPLES FOIt PRACTICE. 

3H. to find the Cost of Artiolea Sold by the Short Ton, or Ton of 2000 Ih 

Example. — What will W the cost of 310S lb. of coal, ut $(5 per ton? 

Explanation.— 3108 lb. = 8.108 ibousand lb.; since 1 ti 
1000 lb, , nil! coel i of ^K, or ^; and If 1000 lb. cost (8, f 
limes %S. or $9,334, or $9.83. 

Role. — Divide the price of orte ton by S, and tlic result loiU he the price 
per WOO lb. From tlie right of tlie quantity point off 3 places, thug 
reducing il to thousands and decim<ds of a, tlmusnnd,. MnUiply by the 
price per 1000 lb. 



examfi.e:s f 

316. J. At 83 per ton, what will he the cost of 2080 Ih. soft coal? 
2. At 87 per ton, what will be the cost of 1345 lb. cannel coal? 
S. At 836 per ton, what will be the cost of 4373 lb. phoephate? 

4. At $2.50 per ton, what will be the coat of 11075 lb. Bait? 

5. At $34.50 per ton, what will be the coat of 116780 lb. pig iron? 
G. At $47.60 per ton, what will be the cost of.84725 lb. steel raiU? 
7. At $125 per too, what will be the cost of 15066 lb. ahcet copper? 
S. At $4.50 per ton, what will be the coat of 03C2 lb. laud plaster? 
y. At $2.10 per ton, what will be the coat of 2640 lb. slack lime? 

10. At $35 per ton, what will be the cost of 1115 lb. gnauo? 

11. What will be the freight, at $5 jjer ton, on four cars of Mdse. of 21780, 
23055, 41300, and 32400 lb. weight respectively? 

12. At $16.50 per ton, what will be the express charges on fiTe boxes weighing 
respectively 186, 610, 241, 519, and 366 lb? 

IS. My furnace consumed, in oue year, six loads of hard coal, weighing respec- 
tively 4125, 3900, 4305, 4440, 4055, and 3775 lb. If the coal was boughtat $4.60 
per ton, what did it cost to run the furnace ? 

Ij^. a dealer stocked his yard with 17500 tons of coal, as follows: 850 tons 
cannel, at $7.40 per ton; 52600 lb. soft, at $2.50 per ton; 193410 lb. of egg, at 
$3.20 per ton, and theremaioderchestnut, at $3.60per ton. What was the ralae 
of the dealer's stock ? 



316. To Find the Cost of Produoti of Varying Weights per Buihel 



I 



ruae i 
HMwrn 



Example 1. — Required, the cost of 104 lb. of clover seed, at $6.35 per briM 
of GO lb. 

EsPLASATios.— At $6.35 per lb., ibe coal would be 104 times $0.35, or $680.40; but dnee 
the price was Dot $6.33 per lb., but $6,35 per bu. of 60 lb., Ibe cost will be if, of $660.40. or 
$11,006, or $11.01. 

Example 2. — Required, the cost of 100 lb. of blue grass seed, at $1.25 i)er 
bushel of 14 lb. 

Explanation. — At |1.2G per lb. the cost would be $12S; bat since the price was not $1.25 
per lb., but $].2I> per bu. of 14 lb., tbe cost would be ^ of $130. or $ 



^ 



EXAMPLES FOR PRACTICE. 99 

Knle.—Multiply the nuniber of pounds iveight by the -price per bushel, 
and divide the product by the nuniber of pounds in 1 bushel. 

Remark. — Parts of bushels are often written in smaller figures at the right and above as 
pcfunds. Thus 1** bu. clover seed = IfJ bu. = 1 bu. 44 lb. = 104 lb. 21»« bu. oats = 21J| 
bo. = 21 bu. 12 lb. = 682 lb. 119" bu. com = 119H bu. = 119 bu. 25 lb. = 7089 lb. 

EXAMPLES FOR PRACTICE. 

31 7. How much shonld be paid for a load of 

i. Wheat, weighing 2142 lb., at 1 .80 per bushel of GO lb. 

2, Com, weighing 2506 lb., at $.65 per bushel of 58 lb. 

.9. Barley, weighing 3381 lb., at $ .75 per bushel of 48 lb. 

i. Millet, weighing 1768 lb., at $1 per bushel of 45 lb. 

5. Oats, weighing 2255 lb., at 1 .35 per bushel of 32 lb. 

6. Buckwheat, weighing 2172 lb., at $.60 per bushel of 48 lb. 

7. Beans, weighing 2761 lb., at $1.25 per bushel of 62 lb. 

8. Peas, weighing 2500 lb., at $1.40 per bushel of 60 lb. 

P. Hungarian grass seed, weighing 3146 lb., at $2.50 per bushel of 45 lb. 

10. Red top grass seed, weighing 2059 lb., at $ .90 per bushel of 14 lb. 

11. Timothy seed, weighing 2677 lb., at $2 per bushel of 44 lb. 

12. Kentucky blue grass seed, weighing 2266 lb., at $1.50 per bushel of 14 lb. 

13. Clover seed, weighing 2941 lb., at $5.10 per bushel of 45 lb. 
H. Flax seed, weighing 2727 lb., at $2.25 per bushel of 56 lb. 

15. Castor beans, weighing 3050 lb., at $3 per bushel of 46 lb. 

16. Potatoes, weighing 2599 lb., at $.65 per bushel of 60 lb. 

17. Turnips, weighing 2160 lb., at $.30 per bushel of 56 lb. 

18. Apples, weighing 2701 lb., at $ .25 per bushel of 56 lb. 

19. Sweet ])otatoes, weighing 3349 lb., at $1 per bushel of 55 lb. 

20. Onions, weighing 2021 lb., at $.85 per bushel of 57 lb. 

21. Rye, weighing 1367 lb., at $ .64 per bushel of 56 lb. 

22. The products of a farm were ten loads each of wheat, barley, corn, oats, 
and potatoes. The wheat sold at $1.12 per bushel of 60 lb., the barley at 85^ 
per bushel of 48 lb., corn at 70^ per bushel of 58 lb., oats at 32^ per bushel of 
32 lb., and potatoes at 62^ per bushel of 60 lb. The loads of wheat weighed 
respectively 2585, 2640, 2721, 2594, 3063, 3354, 3145, 2720, 2938, and 2890 lb.; 
the barley 2163, 2487, 2225, 3004, 3121, 2742, 2907, 2525, 3140, and 3082 lb.; 
the corn 3100, 3126, 3097, 3040, 2872, 2950, 2777, 2981, 2547, and 2939 lb.; the 
oats 1973, 2946, 2172, 3148, 2500, 1951, 2631, 2997, 3005, and 2775 lb.; the 
potatoes 2846, 2891, 2805, 2863, 2984, 2901, 3046, 3280, 3395, and 2584 lb. 
How much was received from the five products? 

Remark. — Add each ten loads, and compute bushels but once for each product. 
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BILJLS, STATEMENTS, AXD IXTESTORIES. 



BILLS, STATEICENTS* AND INVENTORIE& 



319. A Bill 

rendered. 



is a written statement in detail of articles sold or serrioei 



Rem AtfiL — A Bill should state the names of both parties, the terms of cndit, flie name, 
quantitj, and price of each item, and the entire amount. The Bill is said to he reoeipled when 
th« words " Received Payment," or " Paid " and the crBdiior'a signature, have been written it 
the txittom. 

320. An InToice is a written description of merchandise sold, or shipped to 
be i^ld on account of the shipper. 

Remark 1. — The terms Invoice and Bill are now used interehangeahlj; fonnerij the term 
Invoice was applied only to written statements of merchandise shipped to be sold for the owner. 

2. Ad Invoice should bear the date of the sale or shipment, the special distinguiahing 
marks, if any, upon the goods, the names of seller and buyer, or consignor and consignee, the 
items, prices, footing, discounts, if any, terms of sale, and manner of shipment. 

33 1. A Statement is based upon itemized bills previously rendered, and is 
a written exhibit of the sum of the items charged in eaich of tJie bills, including 
also the dates on which the several bills were rendered. 

332. An Inyentory is an itemized schedule of the property possessed by an 
indiy[dualy firm, or corporation, and not shown by the regular books of account; 
TTrTt may include all of the property possessed by an individual, fiinn, or corpo- 
ration, guch as book accounts, notes, cash, merchandise., etc, and also the debts 
due by the individual, firm, or corporation. This, however, is generally called a 
fitutemeut of the business. 

Remark. — An inventory is usually made upon the event of taking off a balance sheet, oft 
change in the business, 6i the admission of a partner, of the issue of stock, or, in case of 
embttrrassmeDt or insolvency, for examination by creditors, together with the other resouroes 
and liabilities of the business. 



333. Contractions and Abbreviations used in Business. | 


Al First Quality, 


Ct. Cent. 


E. £' 0. E. Errors and 


Arct. Account. 


Chgd. Charged. 


Omissions Excepted. 


Afjt. Agent. 


Co, Company. 


Exch. Exchange. 


Amt, Amount. 


C. 0. D. Collect on 


Fol. Folio or page. 


BaL Bjilunce. 


Delivery. 

*> 


F/-7. Freight, 


BhL or Jiar. HarreL 


Com. Commission. 


Ft. Foot. 


Bdl Bundle. 


Co7i. Consignment. 


Gal Gallon. 


Blh. Bhick. 


(>. Creditor. 


Gr. Gross. 


^'1 Bill of Lading. 


Cwt. Hundred weight. 


Guar. Guaranteed. 


Jiot, B«;Ught. 


DfL Draft. 


Hhd. Hogshead. 


Bro, Brother. 


Dis. Discount. 


i. e. That is. 


Bu. Bualiel. 


Do. or ditto. The same. 


In. Inch. 


Bx. Box. 


Doz. Dozen. 


Ins. Insurance. 


Cd, Cori 


Dr. Debtor. 


Jr. Junior. 


^ Cent. 


Ea. Each. 


Lb. Pound. 
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dse. Merchandise. 
mi. Memorandum. 
issrs. Gentlemen or 
Sirs. 

•. Mister. 
'8, Mistress. 
B. Take notice. 
t. Without discount. 
Number. 
Ounce. 



P. or p. Page. 
Pp. or pp. Pages. 
Pay*t. Payment. 
Pd. Paid. 
Per. By, or by the. 
Pkg. Package. 
P. 0. Post Office. 
Pr. Pair. 
Pc. Piece. 
Qr. Quarter. 



Eec'd. Received, 
Rec^t. Receipt. 
R. R. Railroad. 
Schr. Schooner. 
ShipH. Shipment. 
Str. Steamer. 
Sunds. Sundries 
Super. Superfine. 
Wt. Weight. 
Yd. Yard. 



tEMABK. — In abbreviating measures of capacity, weight, distance, or time, it is unnecessaiy 
dd an < for the plural 

134. Time Abbreviations and Contractions used in Bluiness. 



I. or JarCy. January. 


Nov. November. 


Cent. Century. 


>. or Fdfy. February. 


Dec. December. 


d. Day. 


r. March. 


Mo. Month. 


It. Hour. 


r. April. 


Yr. Year. 


m. Minute. 


g. August. 


Inst. Present month. 


sec. Second. 


'/. September. 


Prox. Next month. 


wlc. Week. 


. October. 


Ult. Trfist month. 




125. %vgMk and Symbo 


Is in Common Use. 




At; as, at a price. 


^^ Care of. 


y„ New account. 


Number. 

• 


^ Check mark. 


*;/ Old account. 


Bv, or bv the. 


,< Per cent, or Hun- 


X By, in surface 


Account. 


dredths. 


measures. 



BILLS. 
126. Find the footing of each of the following bills: 

(1.) 



IK R. Knox, 

153 Pearl St., City, 



Knoxville, Tenk., Dec. SI, 1888. 



Bought of CULVER & CASS. 



3 
2 

2 
2 
1 
2 

4 



sacks Cream Flour 95^ 

bu. Potatoes 80^ 

bu. Sweet Potatoes 90^ 

lb. Ginger 22^ 

lb. Jap. Tea 55^ 

lb. 0. H. Tea 75^ 

gal. Syrup 45^ 

bu. Onions $1 

lb. Crackers 11^ 

Paid, 



2 


85 




1 


60 
45 
44 




1 


10 
75 

UO 
50 






44! 


4c 



Culver & Ci^ss, 

Per CAsa 
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BILLS. 



(2.) 
Folio 246. 

Saginaw, Mich., Sept. 1, 1888. 
McGraw & Sage, 

Tonawanda, N. Y., 

To WALLACE W. WESTON, Dr. 

Terms, Sight Draft without notice after ninety days; 5^ if paid within 60 days. 



26416 ft. Clear Pine 28.00 per M. 

146250 ft. Pine Plank 23.50 per M. 

81275 ft. Clapboards 25.00 per M. 

11670 Cedar Posts 7.00 per C. 

71300 Shingles ^^A" 4.10 per M. 

56200 ft. Pine Timber 21.00 per M. 

111224 Cedar R. R. Ties 34.50 per C. 

91050 ft. Flooring 27.50 per M. 

25508 Shingles **B," 3.60 per M. 

31000 Barn Boards 15. 75 per M. 



(3.) 



Ole Paulsen & Bro., 

Detroit, Mich., 
Folio 41, 

Sales Bk, £19. 

Terms cash. 



Worcester, Mass., May 15, 1888. 



To FRANK DRAKE & SON, Dr. 



Case. 

^9 



I 5 



Pl 



« 7 



}}21 



15 



12 







24 



21 



Pieces Bleached Cotton, 
412 463 411 452 44 441 471 453 

42 423 433 431 47 44 442 

Pieces Muslin, 
371 323 33 353 341 32 

352 333 37 38* 381 36 

Pieces Delaine, 
39 402 411 393 3^8 40 423 441 42 

Pieces Windsor Prints, 

213 273 253 28 26 22» 24 25 32 312 
28 241 25 272 22 281 24^22 21^26 
24 312 32 22 

Pieces Merrimac Prints, 
281 32 343 282 26 24i 22* 242 262 
24 261 33 282 34 27i 30 323 24 
302 31 308 



No.VdiPrice, 



m 



^4 



16^ 



Items. 



5i^ 



4i5* 



A mount 



Remark. — ^Any conditions as to time of credit, manner of payment, interest on balance, o] 
discount for prepayment, are properly placed on a bill or statement. 



^ An M of shingles is equivalent to one thousand shingles averaging 4 inches in width. 
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6o(^ 8, Page 806. 

H. H. Babkes & Co. 

Boston^ Mass., 

Terms, Interest after sixty days. 



(4.) 



Chicago, III., Aug. i, 1888. 



Bought of PEASE & SONS. 



25 



20 



baskets Pork Loins, net 

312 301 297 315 302 313 8^^ 

tubs Lard, 71-14 70-15 69-14 

pkg. 10^ each 11^ 

casks Shoulders, 428-68 419-70 

423-65 432-72 pkg. 90^ each 9^^ 

bar. Mess Pork $22. 50 

casks Hams, 395-67 412-71 402-71 

411-67 408-68 425-71 400-69 399-70 

•398-71 426-68 419-69 423-69 407-67 

415-75 418-68 409-71 403-71 421-71 

428-68 400-78 pkg. 75^ each 13i^ 



Pkg. 



STATEMENTS. 

327. Find the amount of each of the following statements : 

(1.) 
FbUo42i. Birmingham, Ala., Jan. 1. 1889. 

Richmond & Xew Orleans Kailway Co., 

To CLLMAX FOUNDRY CO., Dr. 



1888. 

Nov. 



a 

a 

it 



ft 

Dee, 



* < 



4 

7 

13 

18 

21 

25 

29 

30 

3 

6 

7 

10 

15 

20 

21 

22 

25 

30 



To Bill rendered 



(( 

te 

i i 
<• 
i k 

a 
a 
a 
i( 
<c 
(( 
<( 
(( 
(t 
a 
a 



a 

(( 

ti 

i< 
<< 
(< 

a 



it 
it 
a 
it 
a 
it 
it 
it 
it 
a 
a 
a 
it 
it 
a 
it 



tt it it 

Please remit. 



590 


25 


375 


13 


1150 




1560 


25 


2506 


50 


763 


28 


846 


20 


1000 




12750 




2634 


19 


9374 


75 


871 


03 


7G7 


20 


8500 




76 


50 


1438 


10 


119 


93 


1408 


27 



i04 



STATEMENTS. 



«.) 



AusilK, Tbxas, Mar. 21, 1SS8. 
Oio. H. Grimes, 

GMveston, Texas, 

In account fcith CLAUDE M. OGDEN, Dr. 



llttw. 
Jhu. 


15 
20 
24 
28 

10 
13 
18 
20 

<»^ 
24 
29 


1 

To Bill rendered 


275 
315 
798 
176 
215 
193 
505 
97 
108 
214 
307 
184 


41 
07 
10 
42 
84 
76 
75 
22 
47 
29 
62 
36 


1 


cc 


<< <i a 


cc 


C< i< €i 


c< 


4< << <C 


Felx. 


<< €i €€ 


CC 


«< €€ €€ 


<< 


<< it CC 


ii 




c< 


• i CC CC 


*c 


«* cc €€ 


«i 


<C CC CC 


«< 


«C CC « 








1 33921 

i 

■ 


Feb. 


1 

4 

3 

15 

1 


X.Y.Dft. 

Cash, 


1200 

450 

. 275 

500 


Mar. 


«• 1 




• « 


• C 1 


, 2425 








Bakmce due 


. 






967 



31 



31 






(a-) 









MiLWAFKEE, Wis., June 12, 1890. 



fi^<\f c^ HARRIS BROS. * CO. 



>.> , 



:v^r^ K.;> U 



vv^::> 



s.:x^ 



"^ •* liA^iu^' S:;xv^ 4.2o 

' •* Chf:,:*js S:,vV5i 1.10 



t: tl %1 l>r^^ s:W IM* 






4 



j^ Co- 



tniiscrtp^ 

ofpty 



UnrSNTOBIES. 
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INVENTORIES. 

S28« Find the amount of each of the following inventories : 

(1.) 
Merchandise Inventory, Jan. 1, 1888. 



8 

5 
15 



10 



10 



15 



20 



pc. F. A. Cambric 

56 52 45 50 52 54 46 50—405 
gr. Jet Buttons, 
pc. P. D. Goods 

55 45* 55« 503 51 52 451 60 

521 54 488 503 52 551 50 
pc. G. Flannel 

353 40 408 403 
pc. E. Lining 

40 52« 54 551 45« 50« 
pc. V. Barege 

20* 25 23« 27 26^ 22 24« 22 26* 28 
pc. B. H. Checks 

45 52 65 41 40« 613 511 53 60« 46 
pc. W. Prints 

25* 313 30 28» 27 
pc. A. F. Cashmere 

62* 653 60* 63 583 60« 56* 58« 

60 62* 553 58*603 58 55* 
pc. L. Gingham, 

45 48* 461 44» 453 443 45 44 48 

50* 518 46» 471 461 48 49 451 48 



22^ 

1.12i 




1 




SOf 








25^ 








3iff 








16§^ 








24j!f 








H^ 








w 




i 




46 42 




1 





(2.) 

Starbuck & Martin's Inventory, Jan. 1, 1889. 
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Schedule A. {Perso7ial Properly.) 

3 Delivery Horses, 1110, $95, $165, 

4 " Express Wagons, 180 

3 " Sleiffhs, *35 

4 sets Single Harness, 112.50 
Robes, Blankets, and Whips, 
Grocery stock, as by Schedule "6, 
Bilk receivable, as by " " H, " 
Accts. " '* " "I," 
Fixtures in store, movable. 

Schedule B. {Real Estate.) 

7 Vacant Lots on Bank St., $1250 

3 Houses on Clayton Pk , 

Xo. 12, 18, and 20, 12150 

Warehouse on Canal^ 



t 



15 

13246 

7246 

6242 

975 



13500 



09 
25 

10 
50 



11 



106 



KISCELLAN-EOUS EXAMPLES. 



BCISCKIXAXEOUS KXAMPI^ES. 

329. 1. Maurice H. Decker, bought of Silas Kingsbury & Co., Elmira, K,Y.| 
July 5, 1888, 1760 ft, pine, at 129 per M ; 40 cedar posts, at $12.60 per C; nailf 
and hardware, 16.21; 11248 ft. stringers, at $4.75 per M. What was the amount 
of the bill ? 

2, Geo. W.i Banning, bought of E. B. Henry & Co., Syracuse, N. Y., June 
13, 1888, on account, 2 doz. carpet stretchers, at S3; 10 grindstones, at 12.25; 6 
doz. steelyards, at 19; 15 blacksmith drills, at $7; 12 clothes wringers, at $4.50; 
6 doz. wrought wrenches, at $12.25; 3 copying presses, at $5; 7 doz. cow bells, 
at $8.50; 15 doz. cast steel axes, at $12. Find the amount of the bill. 

S. Wm. J. Howard, bought for cash of Howe & Collins, carpet dealers, 
Rochester, N. Y., July 1, 1888, 100 yd. Moquette, at $1.75; 250 yd. body Brus- 
sels, at $1.50; 325 yd. tapestry Brussels, at $1.00; 500 yd. 3-ply ingrain, at 75^; 
275 yd. 2-ply ingrain, at 65^; 300 yd. matting, at 25^; 200 yd. lining, at 12^. 
How much money was required to pay the bill ? 

i. Henry R. Smith, bought of 0. L. Warren, Waverly, N. Y., Dec. 15, 1888, 
terms, 60 da. ; 2 j^ off, in 10 da.; 3 doz. Eagle wash boards, at $1.75; 5 doz. Novelty 
wash boards, at $2.25; 5 M. No. 4 paper bags, at $1.75; 3 doz. butter bowls, at 
$2; 5 doz. 0. C. trays, at $4; 1^ doz. feather dusters, at $18; 10 gro. Gates' 
matches, at $2.75; 15 broom racks, at $2.25; 5 doz. wood shovels, at $7.50; fdoz. 
oil tanks, at $16. "What was the amount of the bill ? 

5. Jeffrey & Co., bought of Perry & Co., Buffalo, N. Y., Sept. 1, 1888: 



10 pc. F. of L. cotton, 50 60^ 65 s 51 60 

55 52 62 61 56, at 8?^. 
5 doz. C. silk, at 80^ 

4 pc. A. R cashmere, 62« 51 ^ 55 60, at 
19^. 

5 pc. A. L. L. cotton, 40 46« 51 « 55 
42*, at 4^. 

500 lb. W. S. warp, at 15^. 
Find the amount of the bill. 



10 pc. M. shirting, 40 41 46 34 51 45 50 

43 52 42, at 5^ 
15 pc. crash, 600 yd., at 5^. 
6 pc. C. jeans, 50^ 45^ 50 55 51 « 46, at 

5^. 
10 doz. M. L. thread, at 69^. 
10 pc. R. print, 41 55 45 51 46 60 40 56 

42 52, at UJ. 



6. W. C. Blanchard, bought of M. C. Wood, Utica, N. Y., July 16, 1888: 



10 pc. R. gingham, 60 61 « 50^ 60^ 61 

613 61 50 55 513, at 8^. 
10 doz. F. E. braid, at 23^. 
10 pc. B. checks, 45 41 55i 42 52 40^ 

50 55 513 458^ at 24^. 
15 gro. G. buttons, at $1.12^. 
2 pc. T. A. flannel, 65 60, at 30^. 
6 pc. E. lining, 40 55 ^ 45 « 52 41 60*, 

at 5^. 
5 doz. L. L. gloves, at $3.05. 

What was the amount of the bill ? 



4 pc. N. sateen, 553 55 50 60», at 5^^. 

5 gross T. Braid, at $7.62^. 

3 doz. L. shirts, at $7.20. 

pc. T. R. print, 25 35 30» 31 21 26i, 

at 4|^. 
10 cases E. Batts, at $6.00. 
20 gro. S. P. buttons, at 49^5. 

4 pc. V. luirege, 20, 23 25 25, at 16|^. 
7 pc. W. Print, 453 51 45 50 46« 55 ^qt 

at 5^^. 
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7. L P. Hoyt, bought of Mann & Moore, Sept. 4, 1888, terms 30 da. : 



10 pc N. sateen, 55« 51 50» 54^ 56 55 

52« 53 513 50, at5i^. 
15 pc. T. A. flannel, 62» 65^ 61 58« 55 

C31 65* 62 60« 63 56* 60^ 58 62« 65^ 

at 33if*. 



20 pc. R. Gingham, 50 52^ 51 51« 55 
603 621 01* 58 55« 56^ 53* 51 55» 
61« 61 581 56 54* 51S at 6^^. 

10 pc. B. checks, 45 52^ 412 40 55* 50« 
45 511 42 503, Jit 25^. 



What Avas the footing of the bill ? 

S. H. B. Smith, bought of Jones Bros. & Co., Dec. 3, 1888: 



I'Jpc. M. gingham, 47« 36 41^ 49* 393 
41 323 34 36t 423 46 35* 38* 45 50 
483 33« 391 36, at 11^. 

20 pc. P. B. sheeting, 323 321 37* 40 



441 443 51 408 302 373 35 382 35 4i« 
463 492 381 413 382 3G1, at 6f^ 
10 pc. B. D. velvet, 21« 273 25 26« 29» 
222 243 21 203 032, at $6.50. 



Find the footing of the bill. 

9, Drown Bros. & Co., bought of W. B. Adams & Co., for cash, Juno 18, 1888: 



20 pc. L. gingham, 58* 46^ 413 331 46« 

453 51« 55 38« 35 373 493 402 513 44 

44« 40371 333 46S atS^if. 
24 pc. W. print, 44i 463 51« 393 412 45 

483 51 343 373 35 36« 413 343 491 

What sum of money was required to pay the bill ? 

10, Find the- amount of the following iuventorv: 



37« 34 368 403 48 432 531 38i 42, at 
5i^. 
20 pc. E. lining, 45 54^ 39* 483 46« 38« 
47' 37« 453 463 424 443 453 431 35« 
54« 343 422 533 441^ at4i^. 



25 pc. M. gingham, 46« 48^ 39i 47* 41 
50 393 503 42 442 362 34^ 351 492 
403 413 392 401 492 45 383 33 38* 
46* 321, at 10^^. 

40 pc. L. gingham, 35 36* 323 411 38 
401 353 38* 46 48« 43 343 40 39 33 ^ 
;]73 342 48 36« 32 383 471 50 48« 41 1 
351 39 423 44 412 451 48 433 3(5 331 



39 438 472 42 362, at 8^. 
15 pc. E. lining, 47 413 49 50« 46 45^ 
383 36 412 381 453 33 492 391 45^ ^t 

3i^. 
10 pc. L. plaid, 40 2 48 ' 38 1 353 401 

383 41 323 3(33 35^ at 10^. 
4 pc. C.denims, 39* 6I1 483 36* at 12^^. 
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DENOMINATE NUMBERS. 

330« Denominate numbers may be either simple or compound. 

331. A Simple Denominate Number is a unit or a collection of unit 
bnt one denomination. 

332. A Compound Denominate Number is a concrete number expreseei 
two or more different denominations; as 5 lb. 4 oz. 12 dr.; 4 yr. 7 mo. 12 da. 

Rbhark. — Compound denominate numbers are sometimes caUed compound numbers, 

333. Compound Numbers express divisions of time, and of the moi 

weights, and measures of the different countries. 

Remark. — Most denominate scales are varying, but the uniform decimal scale is 
throughout the metric system, and, except in Great Britain, in the money of most civil 
countries. The units of all denominate numbers are treated by the decimal scale. 

334. A Denominate Fraction is a fraction expressing one or more of 
equal parts of a denominate or concrete unit; as | of a ton, ^ of a yd., | of a , 

336. Reduction of Denominate Numbers is the process of changing tl 
fron^ one denomination to another, without altering their value. It is of 
kinds, Reduction Desce7iding and Reduction Ascending. 

336. Reduction Descending is the process of changing a denominate n 
ber to an equivalent number of a lotver denomination; as the change of barrel 
an equivalent in gallons, quarts, pints, or gills. 

337. Reduction Ascending is the process of changing a denominate n 
ber to an equivalent of a higlior denomination; as the change of gills to 
equivalent in pints, quarts, gallons, or barrels. 

MEASURES OF TIME. 

338. Time is the measure of duration; its computations, being based u 
planetary movements, are the same in all lands and among all peoples. 

339. The Solar Day is the unit of time; it includes one revolution of 
eartli on its axis, and is divided into 24 hours, counting from midnight 
midnight again. 

340. Noon, marked M. for Meridian, is that moment of time at whic 
line, called a Meridian, projected from the centre of the earth to the sun, wc 
pass through the j)oint of observation. 

341. A. M. {Ante- Meridian) denotes tlie 12 hours before noon. 
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342. P. H. {Post- Meridian) denotes the time between noon and the follow- 
ing midnight. 

Remabkb. — 1. For astronomical calculatloDS, the day begins at 12 o'clock noon, but for 
dTil afEairs, it begins at 12 o'clock midnight. 

2. In banking business, the law fixes the end of the day at the hour appointed for closing 
the bank. 

343. The Solar Tear is the exact time required by the earth to make one 
complete revolution around the sun. It is equal to 365 days, 5 hours, 48 minutes, 
49. 7 seconds, nearly 365^ days. 

344. The Common Tear consists of 366 days for 3 successiye years; and 
e^ery fourth year, except it be a centennial year, contains 366 days, one day being 
added for the excess of the solar year over 3G5 days; this day is added to the 
month of February, which then has 29 days, and the year is called Leap Year. 
The slight error still existing after this addition, is again corrected by excluding 
from the leap years the centennial years which are not divisible by 400. Thus 
1900, 2100, 2200, while divisible by 4, are not divisible by 400, hence will not be 
leap years; while 2000, 2400, 2800, being divisible by 400, will be leap years. 

Rbmarkb. — 1. The correction last named was made by a decree of Pope Gregory XIII., in 
1685. and is known as the Qregorian calendar. It is used in all civilized countries except 
Russia, and is so nearly correct that an error of one day will not be shown for 4000 years, 
hence it is practically correct. 

2. The calendar in general use previous to 1685 was known as the Julian calendar, having 
been established by Julius Ca?sar, 46 B. C. This calendar is still in use in Russsia, and as the. 
difference in the two calendars is now 12 days, the current date in Russia is 12 days behind 
Uiat of the other civilized countries of the world; thus when it is Jan. 1 in Russia, it is Jan. 
13 in all other countries. 

3. The Julian and the Gregorian calendars are sometimes designated by the terms Old Style 
(0. S.), and New Style (N. S.) 

345. Bnle for Leap Years.— I- ^U years divisible by 4f except cen- 
knidal years, are leap years, 

II. jUI centennial years divisihle by JfOO are leap years. 

Table. 

60 seconds (sec. ) =1 minute min. 

60 minutes = 1 hour hr. 

24 hours • — 1 dav da. 

7 days — 1 week _ wk. 

4 weeks = 1 lunar month mo, 

30 days = 1 coinmorciul month .. mo. 

865 days = 1 common year yr. 

S66 days = 1 leap year yr, 

12 calendar months = 1 civil year yr. 

10 years = 1 decade 

100 years = T century C, 

Scale, descending, 12, 30, 24, 60, GO; ascending, 60, 60, 24, 30, 12. 

Kemabk. — ^In most business transactions 80 days are considered a month, and twelve such 
months a year. 
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846. The Calendar Months are as follows: 



Ist. January (Jan:) having 31 days. 

2nd. February (Feb.) '' 28-29 '' 

3rd. March (Mar.) " 31 

4th. April (Apr.) " 30 

6th. May (May) " 31 

6th. June (June) " 30 






7th. July (July) having 31 days. 

8th. August (Aug.) " 31 " 
9th. September (Sept.) " 30 " 
10th. October (Oct.) " 31 
11th. November (Nov.) " 30 
12th. December (Dec.) "' 31 



a 



<( 



a 



347. The year begins with the first day, or First, of January, and is divided 
into four seasons of three months each. 

348. The Seasons are Wintevy Spriiig, Summery and Autumn, or FaU. 
The Winter months are December, January, and February. 

The Spring months are March, April, and May. 

The Summer months are Juiie, July, and August, 

The Autumn months are September, October, and November, 

Remark.— The ancient Roman year began with March 1, and thus September, October, 
November, and December ranked, as their Latin derivation indicates, as the 7th, 8th, 9Ui, and 
10th months respectively of the Roman year. 



REDUCTION OF TIME. 

349. The reduction of expressions of time from higher to lower denomina- 
tions, or the reverse, may be accomplished in the same manner as the reduction 
of United States money heretofore explained, the only difference being that the 
scale in the latter is uniform, while that in the former is varying. 

350. To Reduce Time from Higher to Lower Denominations. 
Example. — Reduce 3 yr. 7 mo. 11 da. 7 hr. 25 m. 38 sec. to seconds. 



12 

30 mo. 
7 mo. 

43 mo. 
30 



Operation. 

3 yr. 7 mo. 11 d. 7 hr. 25m. 38 sec. 



1290 da. 
1 1 da. 



Operation Continukd. 
31231 hr. 

^b;o 

1873860 m. 
25 m. 



13U1 da. 
24 



31224 hr. 

hr. 



4 



31231 hr. 



1873885 m. 
60 

112433100 sec. 
38 sec. 

112433138 sec. 



Explanation. — Since one year 
equals 12 months, 3 years equal 86 
months, and 7 months added gives 
43 months; since one month equals 
80 days, 43 months equal 1290 days, 
and 11 days added gives 1801 days; 
since one day equals 24 hours, 1901 
days equal 31224 hours, and 7 hoars 
added gives 81281 hours; since one 
hour equals 60 minutes, 81231 hours 
equal 1878860 minutes, and 25 ndn- 
utes added gives 1878885 minutes; 
since one minute equals 60 seconds, 
1873885 minutes equal 112488100 
seconds, and 88 seconds added gives 
112483188 seconds. 



Remark. — The reduction descending of any compound denominate number can be accom- 
plished as above, by observing the scale of the table to which it belongs. 
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Bule* — Beginning icith tlie highest, multiply the units of each denorn^ 

ination by the number in the scale required to reduce it to the denom- 
inatioih next lower; add the units, if any, of such lower denomination, 
and so continue front the given to tJie required denomination. 

351* To Eeduce Time from Lower to Higher Denominations. 

Example. — Reduce 112433138 seconds to years. 

Ofebation. 

6 0)112433138 sec. Explanation.— Divide the given 

ftn \ 1 Q'^QQQ»i ^;« I QQ ««« seconds by 60, to reduce to minutes; 
bO ) 18 < 3885 mm. + 38 sec, ^, • . ♦i! u. - a r. an * 
, ^ the minutes thus obtained, by 00, to 

24 ) 31231 hr. + 25 min. reduce to hours; the hours by 24, to 

30 ) 1301 da. +7 hr. reduce to days: the days by 80, to 

,o \ JO ^ -I J reduce to months, and the months 

12H3mo. +11 da. by 12, to reduce to years. 

3 yr. 4-7 mo. 
112433138 see. = 3 yr. 7 mo. 11 da. 7 hr. 25 min. 38 sec. 

Rule. — Divide the given units by that numher in the scale ivhich will 
reduce ihem to units of the next higher denomination, and so continue 
from the given to the required denomination. Any remainder obtained 
wiU be of the same denominoMon as the dividend from, which it arises. 



ADDITION OF TIME. 

352. To Add Time. 

Time expressions may be added as simple numbers, if only it be observed that 
the scale from the lowest to the higest order is 60, 60, 24, 30, and 12. The 
highest denomination in common use is the year. 

Example. — Add 41 yr. 8 mo. 22 da. 19 hr. 27 min. 14 sec, and 5 yr. 6 mo. 
11 da. 10 hr. 50 min. 56 sec. 

Opebation. Explanation. — Arrange the 

41 jr. 8 mo. 22 da. 19 hr. 27 min. 14 sec. numbers so that those of the same 

5 jr. 6 mo. 11 da. 10 hr. 50 min. 56 sec. denomination stand in the same ver- 

— — — — tical line. Then begin with the 

47 yr. 3 mo. 4da. 6 hr. 18 min. 10 sec. lowest denomination, which is sec- 
ODdSy and add: 14 seconds plus 56 seconds equals 70 seconds, equals 1 minute plus 10 seconds; 
write the 10 underneath the column of seconds, and carry the 1 to the next column; 27 minutes 
phis 50 mumtes equals 77 minutes, and 77 minutes plus 1 minute (to carry) equals 78 minutes, 
equals 1 hour plus 18 minutes; write and carry as before; 19 hours plus 10 hours equals 29 hours, 
and 29 hours plus 1 hour (to carry) equals 80 hours, equals 1 day plus 6 hours; 22 days plus 11 days 
equals 88 days, and 88 days plus 1 day (to carry) equals 84 days, equals 1 month plus 4 days; 
8 months plus 6 months equals 14 months, and 14 months plus 1 month (to carry) equals 15 
months, equate 1 year plus 8 months; 41 years plus 5 years equals 46 years, and 46 years plus 
1 year (to carry) equate 47 years. 

Bole. — Add as in abstract numbers, arid reduce according to the table 
of Time. 
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SUBTRACTION OF TIME. 

353. Difference in time is found in two ways: 

Ist. By counting the actual number of days from the given to the required 
date. Thus, the number of days between May 13 and September 7 is 117, count- 
ing 18 days left in May, 30 for June, 31 for July, 31 for August, and the 7 of 
September. 

2d. By Compound Subtraction. Subtraction in either simple or com|)ouDd 
numbers is nally the same, except that in the latter a varying scale is employed. 
That is, it may, and usually does, involve a transformation in either case. This 
will always be required unless the several minuend terms, or orders ai*e eaoh equal 
to or greater than the corresponding subtrahend term. 

354. To Find the Difference in Time by Compound Subtraction. 

Example. — Subtract 5 yr. 4 mo. 21 da. from 8 yr. 1 mo. 13 da. 

Opekation. Explanation. — Write the numbers so that those of the 

8 vr. 1 mo. 18 da. same denomiuation stand in the same column. Then begin 
5 vr 4 mo 21 da ^^^^ ^^^ lowest denomination to subtract. Since 21 days can- 

-1 not be subtracted from 18 days, transform, or borrow one from 

2 yr. 8 mo. 27 da. the next denomination; 1 month = 30 days, and IB days added 
= 48 days; 48 days — 21 days = 27 days, which write underneath the column of days; the 1 month 
ha\ing been borrowed from the minuend, there are no months remxuning from which to sub- 
tract the 4 months in the subtrahend, hence, borrow one from the next denommation; 12 
mouths — 4 months = 8 months, which w^ritc underneath the column of months; there now 
remains 7 years from which to subtract; 7 years — 5 years = 2 years, which write underneath 
the column of years. This completes the operation, fdving a remainder of 2 years, 8 months, 
and 27 days. 

Rule. — SvMj'act as in abstract nmnhcT's, observing tlie varylfig scale-. 

KXAMPLES rOK PRACTICE. 

Remark. — In the following examples, the difference in time should be found by compouod 
subtraction, unless it Ikj otherwise stated. 

355. i. Reduce 27051 secouds to mimites. 

2. Reduce 83129 seconds to hours and minutes. 

S, Reduce 010251 seconds to higher denominations. 

J{., IIow many years, months, days, hours, and minutes, in 7495203C0 secouds? 

5, Uow many hours from half-past three o'clock p. m. Oct. 13, 1888, to uoon 
on the fourth day of July, 1889? 

6*. A note entitled to 93 days' time was dated Oct. 13, 1888. Counting 
actual time, on wliat day should it be i>aid? 

7. How many days Ix'tween Nov. 3, 1890, and Mar. 1, 1900? 

8, A mortgage dated July 2, 1888, was paid Sept. 14, 1891. How many 
davs did it run? 

ftp' 

iK How long does a note run if dated Sept. 22, 1887, and paid Aug. 31, 1888? 
10. Uow much time will a man gain for labor in GO years, by rising 45 
minutes earlier each day, beginning Jan. 1, 1888. 
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11. How many more minutes in the eleven years before Jan. 1, 1890, thaa in 
the eleven years after that date ? 

12, How many seconds of difference in the time of one solar year and 12 
lanar months of 29 da. 12 hr. 44 min. and 3 sec. each ? 



CIRCULAR MEASURE. 

356. Circular Measure is used in surveying, navigation, astronomy, and 
geography; for reckoning latitude and longitude, determining location of placet 
and vessels, and in computing differences of time. 

357. Every circle, great or small, is divisible into four equal parts; these parts 
are called quadrants, and are divisible into ninety equal parts, each of which ii 
called a degree; every circle, therefore, may be divided into 3G0 equal parts, called 
degrees. 

Kehark. — ^The divisioos into twelfths called signs, and into sixths called sextants, are in 
occasioDal use. 

Table. 

60 seconds {') = 1 minute ('). 30 degrees = 1 sign {S.) 

60 minutes = 1 degree (°). 12 signs or 300** = 1 circle (C.) 

o , j descending, 12, 30, 60, 60; or, 360, 60, 60. 
^^^^' \ ascending, 60, 60, 30, 12; or, 60, 60, 360. 

Rescark. — Minutes of the earth's circumference are called nautical or geographic miles. 

kxampi.es for ]>KACTICK. 

358. i. Eeduce 2154' to degrees. 
^ Reduce 87406'' to degrees, minutes, and seconds. 

Eeduce 330581* to higher denominations. 

How many seconds in a circle? 

How many minutes in 2 S, 21** 47'? 

How many seconds in 1 S. 27^ 8' 57'? 

Reduce 8162 geographic miles to degrees. 

How many geographic miles in the circumference of the earth? 

By two different observations the position of a ship was shown to have 
changed 519 geographic miles. How much was her change in degrees and 
minutes? 



LATITUDE, LONGITUDE, AND TIME. 

359. Latitude is distance north or south from the equator. A place is said 
to be in north latitude if 7iorth of the equator; and to be in south latitude it south 
of the equator. 

360. Longitude is distance east or west from any given starting point oi 
meridian. A place is said to be in west longitude if west of the given meridian; 
and to be in east longitude if east of the given meridian. 

8 . 



3 



i 

s 
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361. Since every circle may be divided into 360 equal parts, or degrees, and 
the Fiin appears to pass from east to west around the eartli, or throngh 360° of 
longitude, once in every 'H hours, it will pass through ^ of 3S0', or 15" of longi- 
tude, in 1 hour; through 1" of longitude in ^ of 1 hour, or 4 minutes; and 
through 1' of longtitnde in -^5 of 4 minutes, or 4 seconds. 

Table. 

360" ot longitude = 24 hours or 1 day of time, da. 

15°" " = 1 hour of time, hr. 

1° " " , = 4 minutes '" min. 

r " ■' — 4 seuonds " see. 

Remark. — Standard Time. — Previous 10 1888 there were flfty-three different time- 
alnadards in use by the railroads of the Dnitcd Stales, and as these standurds vere baaed on 
the local lime ot the principal cities which served as the center of opcrolioas of the different 
roads, Ibey were a constant source of annoyance and trouble, both 10 the railroads and to tlie 
traveling public. To obviate this difficulty the principal railroads of the t'alted States and 
Canada adopted, in 1888, what is known as the "Standard Time System." Thissystcm divides 
the United States and Caoada into four sections or time-l>ells, each covering 15' of longitude, 
7^° of which are east and ^^° west of (lie governing or standard meridian, and the time 
throughout each belt is the same as the astronomical or local time of tlie governing meridian 
of that belt. The governing meridians are the TSth, the 90lh, the lOSth and the 130th west of 
Greenwich, and as these meridians arc just 15^ apart, there is a difference in time of ttaetig 
one hour between any one of them and the one nest on the east, or the one next on the west: 
the standard meridian nest on the east being one hour faster, and Ihe one next on the west one 
hour slower. The time of the TSth meridian, which Is al>DUt 4 minutes slower than New York 
time and about 1 minute faster than Philadelphia lime, is called " Eastern Time." and when it 
is astronomical noon on this meridian it is noon on every railroad clock from PorUond, JIc, to 
Buffalo and Pittsburg, and from Qucltec to Charleston, The time of the 90th meridian, one 
hour slower than " Eastern Time," and minuteH slower than Chicago time, is known as 
"Central Time," ajiti all roads operated in the second belt are run by "Central Time." The 
lime of thelDr>th meridian, one hour slower than "Central Time,"ia distinguished as " Moun- 
tain Time." Time in the fourth bell, which is governed by the IBOlh meridian, and eslends 
to the Pacific coast. Is called "Pacific Time;" it is one hour behind " Alountain Time," two 
behind "Central Time." and throe behind '"EaBiem Time." The changes from one time- 
standard to another are made at the termini of roads, or at well-known [joints of deparlurc, 
and where they are attended with the least inconvenience and danger. As this system has 
produced satisfactory results and has been adopted by most of the princlpid cities for local 
use, it is probable thnt the business of Ihe whole country will, before many years, \\e regulated 
by standard railroail lime. 

363. To Find the Difference in Time, when the Difference in Longitude ii 
given. 

Example. — If the difference in longitude of two places be 9° 15', what nmat 
be their difference in time ? 

Operation. Expi^sattoh.— Since each minute of distance equals 4 seconds of 

go , -^^i time, 15 minutes of disianee will equal 15 timea4 seconds, or flOseconds, 

. which equals one minute ot time. And since each degree of distance 

^ equals 4 minutes ot lime, degrees will equal 9 times 4 minutes, or 86 

37 min. eec. minutes: adding the one minute obtained above, gives 87 minutes as the 
required result. 
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Rule. — Miiitiply the units of distance hij 4f fiftfl redioce according to 
the table of Tim^. 

9 

EXAMPLES FOR PKACTICE. 

Remark. — Examples under this topic will be restricted to variations of solar time. 

363. 1. CincinDati is 84° 24', und San Francisco 122*^, west longitude. What 
is their difference in time? 

2, New York is 74° 1', and Halifax 63** 3G', west longitude. Find their 
difference in time. 

S, St. Petersburg is 30° 19' east, and St. Louis 90° 15' west longitude When 
it is noon at St. Petersburg, what is the time at St. Louis. 

Remark. — K one place be east and the other west of the given meridian, to find their 
difference in longitude, add their respective distances from the meridian taken. 

i The longitude of the City of Mexico is 99° 5', and that of Boston 71° 3', 
west longitude. Find their difference in time. 

5. If on leaving London, 0° 0' of longitude, my watch, keeping correct time, 
indicates 46 minutes, 15 seconds, after 3 P. m., what time should it indicate on 
my arrival at Astoria, Oregon, 124° west, where it is then noon? 

364. To Eind the Difference of Longitude, when the Difference in Time is 
fiiven. 

Example. — The difference in time between two places is 2 hours, 19 minutes, 

and 48 seconds. What is their difference of longitude? 

Operation. Explanation. — 2 hours, 19 minutes, and 

2 hr. 19 min. 48 sec. = 139 mim 48 sec. ^^ seconds equal 139 minutes and 48 seconds; 

. since each 4 minutes of time equal 1 degree 

* ) 139 mm. 48 sec. ^^ distance. 189 minutes and 48 seconds equal 

34'' + (3 min. 48 sec. ) 84 degrees, with 8 minutes and 48 seconds, or 

9 «»:.« ^Q «,v^ ooQ «^^ 228 seconds, remainder; and since each 4sec- 

3 min. 48 sec. = 228 sec. , ^ . ' i./ ji.* ooo a 

onds of time equal 1 of distance, 228 seconds 

4 ) ?28 s ec, equal 57' of distance. Therefore, if the dif- 

5*3" ference in time between two points be 2 

2 hr 19 min 48 sec =34° 5*^' hours, 19 minutes, and 48 seconds, their dif- 

ference in longitude will be 34" 57'. 

Rule. — Reduce tlie difference in iinic to niinuics and seconds, and 
divide by 4* ^^^ quotient irill he the diff'erence of longitude, in degrees. 
minutes, and seconds. 

EXA3IPL£S FOR PKACTICE. 

365. ^. What is the difference in tlic longitude of Xcw York and San Fran- 
cisco, their difference of time being 3 hr. 11 min. 56 sec. 

2, The longitude of Sitka is 135° 18' west. Wiiat is the longitude of the 
city of Jerusalem if, when it is 9 o'clock and 5 minutes a. m. at Sitka, it is 27 
minuteB and 4 seconds after 8 r. m. in Jerusalem? 

3. Find the difference in latitude of Chicago, situated 41° 54' north; and 
Valparaiso, 33^ 4' south. 
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4. What is the latitude of Washington, if it be 61*^ 46' 20' north of Eio 
Janeiro, and the latter i)lace be 24® 54' south latitude? 

5. When it is 20| minutes after noon at Washington, it is 21 min. 26 sec 
before noon at Chicago, 87° SC/ west. What is the longtitude of Washington ? 

MISCEI.LAI«rEOUS EXAMPI.ES. 

366. i. A messenger leaves the Greenwich Observatory, westward bound, 
at noon, Dec. 31, and by a uniform rate of speed encircles the globe in 24 hours. 
Where is he at the end of the old year? 

2, Suppose the messenger be eastward bound, at what point will he meet the 
new year? 

S, When it is 20 minutes past 10 a. m. at Cape Horn, 68® west, what is the 
time at Cape of Good Hope, 18° 19' east? 

Jf. When it is noon at London, what is the time at St. Augustine, 81° 36' 
west? At Berlin, 13° 30' cast? At New Orleans, 90° west? At Sidney, 152° 20' 
east? At Paris, 20° 20' 2^' east? At New York, 74° 3' west? 



ENGLISH MONEY. 

367. English or SterUng Money is the legal currency of Oreat Britain. 

Table. 

4 farthings ( far. ) = 1 penny d. 

12 pence = 1 shilling s. 

20 shillings ^jl sovereign.. SOT. 
® ( 1 pound £. 

Scale, ascending, 4, 12, 20; descending, 20, 12, 4. 

368. The standard unit is the pound sterling, tlie value of which, in United 
States money, is shown, together with the other coins, in the following 

Comparative Table. 

The farthing = |J cent. The shilling = 24J cents. 

The penny = 2^% cents. The pound = $4.8665. 

Remark. — The fartbiDg is but little used, except as a fractional part of the penny. 

COINS OF GREAT BRITAIN. 

369. The gold coins are tlie sovereign and the half-sovereign. 

The silTOr coins arc the crown (equal to 5 shillings), the half-crown, the 
florin (equal to 2 shillings), the shilling, the six-penny and three-penny pieces. 

The copper coins are the penny, the hjilf-i)enny, and the farthing. 

The guinea (equal to 21 shillings) and the half-guinea are in use, but are no 
longer coined. 



REDUCTION OF ENGLISH MONET. 117 

REDUCTION OF ENGLISH MONEY. 

370. To Eednce English Money from Lower to Higher Denominations. 
Example. — Reduce 13206 farthings to units of higher denominations. 

Operation. Explanation. — Since 4 farthlDgs equal one penny, 18206 far- 

things equal as many pence as 4 is contained times in 13206, or 
4 ) 13206 far. ggOl^ plij3 2 remainder, equal 8301 pence, 2 farthings; since 12 

12 ) 3301 d. 4- 2 far. pence equal 1 shilling, 3301 pence equal 275 shillings, plus 1 
20 ^ 27'i fl -u 1 d penny; since 20 shillings equal 1 pound, 275 shillings equal 13 

^ ^ 8. 4- 1 a. pounds, plus 16 shilUngs. Therefore, 18206 farthings equal £18, 
£13 4- 15 s. 15s. Id. 2 far. 
13206 far. = £ 13, 15 s. 1 d. 2 far. 

Rule. — Divide by tlie units in the scale from the given to the required 
denomination. 

KXAMPLK8 FOK PRACTICK. 

371. Eeduce 

I. 5124 8. to pounds. 3. 13042 d. to pounds. 



'I 11916 far. to shillinsrs. 



4. 187409 far. to higher denominations. 



372. To Beduce English Money from Higher to Lower Denominations. 

Example. — How many farthings in £9, 4 s. 3 d. 2 far.? 

Operation. 
£9, 4 s. 3 d. 2 far. 

ExPLANATiuN. 'Since 1 pound equals 20 shillings, 9 pounds 
equal 180 shillings, and 180 shillings, plus 4 shillings, equal 184 
shillings; since 1 shilling equals 12 pence, 184 shillings equal 2208 
I)ence, and 2208 pence, plus 3 pence, equal 2211 pence; since 1 
penny equals 4 farthings, 2211 pence equal 8844 farthings, and 
8844 farthings, plus 2 farthings, equal 8846 farthings. Therefore, 
£9, 4 s. 3 d. 2 far. = 8846 far. 



2211 d. 

Rule. — Multiply by the units in the scale from th^ given to the reijuired 
denonii nation, 

EXAMPLES FOK PRACTICE. 

373. i. How many pence in £27? 

^. How many farthings in 19 s. 11 d. ? 

S. How many pence in £1G1, 17 s. 9 d. ? 

4., Reduce £41, 1 s. 10 d. 2 far. to farthings. 

S, How many farthings in £13, 15 s. 1 d. 2 far.? 



20 

180 s. 


Operation 

CONTINUJiD. 


4 8. 


2211 d. 


184 8. 


4 


12 


8844 far. 


2208 d. 


2 far. 


3d. 


8846. 



374. To Eeduce English Money to Equivalents in United States Currency. 

Example. — Reduce £15, 3 s. 7 d. 2 far. to dollars and cents. 

First Explanation.— Since £1 equals $4.8665, £15 equal $72.9975; since 1 shilling equals 
24^ cents, 8 shillings equal $.73; since 1 penny equals 2^ cents, 7 pence equal $.1414 ; since 
1 farthing equals {} cent, 2 farthings equal $.0101. Therefore, £15, 3 s. 7 d. 2 f ar. = 
$78.8789, or $7a88. 
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Second Explanation. — Call each 2 shillings iV <>^ ^ pound, then 8 shillings equal £.15; 
call the pence and farthings, reduced to farthings, so many jd^^i^ of a pound, then 7 pence, plus 
2 farthings, equal 80 farthings, equal £ .080; to these add the £15, and the result is £15.18. 
And, since £1 equals 14.8065, £15.18 equal 15.18 times H8665, or $78.88, as before found. 

Rules. — i. Multiply each of the orders of Sterling money by its equivor- 
lent in United States currency, and add the results. Or, 

£. Reduce the Sterling expression to pounds and decimals of a pound 
by caZling each 2 shillings tV of a pound, and the pence and farOiings, 
reduced to farthings, so many tbW of a pound; multiply the pounds and 
decimals of a pound thus obtained by 4^8665, and the product will be 
the answer in dollars and cents. 

Remark. — This is exact to within , j^ of the part represented by the pence and farthings. 

EXAMPLJbIS FOK PKACTICK. 

376, Reduce to equivalents in United States money 

1. £71, 19 8. 5 d. and 3 far. 

2. £108, 11 d. and 1 far. 

3. £13057, 10 8. and 4 d. 

4. £3, 1 8. 9 d. and 2 far. 

5. £11, 3 s. 1 d. 1 far. 

376. To Beduce United States Money to Sterling equivalents. 

Example. — Reduce $5164.28 to equivalents in English money. 

Operation. 
4.8665 ) 5104.28 



£1061 4- £.189 rem. 

20 



Explanation.— Since $4.8065 equal £1, $5164.28 

equal £1061.189; multiply the decimal by the units 

3 s. -h . 78 s. rem. in the scale, 20, 12, 4, in order, pomting oH as in 

12 decimals, and obtain 8 s. 9 d. 1 far., which, added to 

— T rr J the £1061, equals £1061, 8 s. 9 d. 4 far. 

9 d. -h 36 d. rem. ^ 

4 

1 far. -h .44 far. 

Rule. — Divide the expression of decimal cuiTency by 4-^665, and the 
integers of the quotient will be pounds Sterling; reduce tlie decimal of 
the quotient, if any, by multiplying by tlie lower units in the scale. 

£XAMFL£8 FOK PRACTICE. 

S;?. i. Reduce $185 to equivalents in English money. 
Q, Reduce $308.50 to equivalents in English money. 
3, Reduce $2500 to equivalents in Englisli money. 
Jf, Reduce $3658.21 to equivalents in English money. 
5. Reduce $110085.75 to equivalents in English money. 
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MEASURES OF WEIGHT. 

378« Weight is the measure of gravity, and is of three kinds, distinguished 
from each other by their uses, viz : 

Troy weighty with units of pounds, ounces, ^pennyweights, and grains, used for 
weighing precious metals. 

Avoirdupois weighty with units of tons, hundred weights, pounds, ounces, and 
drams, used for weighing products and general merchandise. 

Apothecaries weight, with units of pounds, ounces, drams, scruples, and grains, 
nsed by druggists. 

TROY WEIGHT. 

379. The Troy pound is the standard of weight, and is equal to 22.7944 
cubic inches of pure water, at its greatest density. The grains of the other 
weights are the same as the Troy grains 

Table. 

24 grains (gr.) = 1 pennyweight pwt. 

20 pennyweights = 1 ounce oz. 

12 ounces = 1 pound lb. 

Scale •! ^^scending, 12, 20, 24. 1 lb. = 5760 grains. 

( ascending, 24, 20, 12. 1 oz. = 480 grains. 



REDUCTION OF DENOMINATE NUMBERS. 

380. To Beduce Denominate Numbers from Higher to Lower Denominationft. 
Example — Reduce G lb. 11 oz. 15 pwt. 21 gr., Troy, to grains. 

First Explanation. — Since 1 pound equals 12 
ounces, 6 pounds equal 72 ounces, and 72 ounces plus 
11 ounces equal 83 ounces ; since 1 ounce equals 20 
pennyweights, 88 ounces equal 1660 pennyweights, and 
1660 pennyweights plus 15 pennyweights equal 1675 
pennyweights; since 1 pennyweight equals 24 grains, 
1675 pennyweights equal 40200 grains, plus 21 grains 
equal 40221 grains. Therefore, 6 lb. 11 oz. 15 pwt. 
21 gr. Troy, = 40221 gr. 

Second Explanation.— Since 1 pound equals 5760 
grains, pounds equal 84560 grains; since 1 ounce equals 
480 grains, 11 ounces equal 5280 grains ; since 1 pen- 
nyweight equals 24 grains, 15 pennyweights equal 860 
grains; to these add the 21 grains, and the entire sum is 
40221 grains. 

, — A thorough knowledge of the unit equivalents, together with readiness in the 
use of the multiplication table, renders the second form much the shorter of the two methods. 



Operation. 






6 lb. 11 oz. 
12 


15 pwt. 


21 


«^'- 


72 oz. 








11 oz. 








83 oz. 








20 








1660 pwt 
15 pwt. 








1675 pwt. 
24 








40200 gr. 
21 gr. 









40221 gr. 
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Rules. — i. Multiply the units of the highest deuomination given by 
that number in the scale which will reduce it to the denomination 
next lower, and add the units of tJvat lower denomination; continiu 
in this manner until the required denomination is readied. Or, 

S, MuZtiply the units of each denomination by the nurriber of units of 
the desired equivalent which it takes to make one of that denomination, 
and add the products thus obtained, 

361. To Beduoe Benommate l^umbers from Lower to Higher Denominations. 

Example. — Reduce 40221 gr., Troy, to higher denominations. 

First Operation. ,;, «• «^ . , ^ . u. 

±^xPLANATiON. — oincG 24 graiDs equal 1 pennyweight, 

24 ) 40221 gr. 40221 grains equal 1675 pennyweights, plus 21 grains; since 

2oTT(P5 T)wt + 21 CT ^ pennyweights equal 1 ounce, 1675 pennyweights equal 

83 ounces, plus 15 pennyweights; since 12 ounces equal 

12 ) 83 oz. +15 pwt. 1 pound, 83 ounces equal 6 pounds, plus 11 ounces. There- 

T ,, - ^ fore, 40221 gr., Troy. = 6 lb. 11 oz. 15 pwt. 21 gr. 

G lb. 4- 11 oz. b * J 1 1^ 

40221 gr., Troy, = G lb. II oz. 15 i)Wt. 21 gr. 

Second OrERATiON. 

5760 ) 40221 gr. ( G lb. Explanation.— Since 5760 grains equal 1 pound, 40221 

345G0 grains equal 6 pounds, plus 5661 grains; since 480 grains 

^sTTv^firT pr M 1 o7 ^qual 1 ounce, 5661 grains equal 11 ounces, plus 881 grains; 

52ft0 since 24 grains eqnal 1 pennyweight 881 grains equal 15 

pennyweights, plus 21 grains. Therefore, 40221 gr. = 6 lb. 

24 ) 381 gr. ( 15 pwt. n oz. 15 pwt. 21 gr., as before found. 
300 

21 gr. 
40221 gr., Troy, = G lb. 11 oz. lo pwt. 21 gr. 

Remark. — The first form is advised for practice, as the operations may usually be per- 
formed by short division. 

Example 2. — Reduce 1142G gr., Troy, to higher denominations. 

Explanation. — Divide the given number by 24, the integers of the quotient by 20, the 
integers of the new quotient by 12. 

Rules. — 1, Divide by the successive units in the scale. Or, 

B, Divide by the unit equivalents of each of the higher dejiojui nations. 

382. To Beduoe Denominate Fractions from a Higher to a Lower Denomination 

Example. — Reduce i-g'^n^ lb., Troy, to the fraction of a pennyweight. 

First Operation. 
j^ X V X V = HH = M- Explanation.— T^ir^ of a pound equals j^^ of the la 

ounces in 1 pound, or y| j^^ ounces; yfJiy of an ounce 

Second Operation. ®^"*^^ tbItt of the 20 pennyweights in 1 ounce, or ji}j, 

4 which equals |f pennyweights. Therefore, j^^j^ lb., 

T^ X V X ^ = f f pwt. Troy. = i| pwt. 

31 

VLxkle.— Multiply the fraction by the units in the scale, from the given 
to the required denomination. 
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383. To Bttduoe a Denominate Praotion from a Lower to a Eiglier Denomi- 
aation. 

Example. — Bedace f of a grain to the fraction of a pound, Troy. 

Explanation. — | of a grain equals f of ^ of a pen- 

}X^X^X-ff = Tihsif' ny weight; | of ^ of a pennyweight equals f of gij of 

t* ^ of an ounce ; | of ^^ of ^ of an ounce equals | of ^/^ 

of ^ of ^ of a pound, or j,^ of a pound. 

I gr. = nhru 1^., Troy. 

Rule. — Divide by the units in the scale, from the given to the required 
denomination. 

384. To Eednce Denominate Fractions to Integers of Lower Denominations. 

Example. — Reduce ^^ of a pound, Troy, to integers of lower denominations. 

Ofbration. 

^ Explanation. — yV of a pound equals -j^ of the 12 ounces 

T%X ^ t z. :J oz. .^ ^ pound, or f J ounces, which reduced gives 2^ ounces ; 

* i of an ounce equals ^ of the 20 pennyweights in an ounce, 

i. X V = 5 DWt ^^ ^ pennyweights. Therefore, A of a pound, Troy, equals 

2 ounces, 5 pennyweights. 
^ lb., Troy, = 2 oz. 5 pwt. 

Rule. — Multiply the den-ominate fraction by the unit next' lower in 
the. scal^, and if the product be an improper fraction reduce it to a 
whole or mixed number. 

385. To Reduce a Compound Denominate Number to a Fraction of a Higher 
Denomination. 

ExAMPLL'. — Reduce 7 oz. 5 pwt. 9 gr. to the fraction of a pound, Troy. 

Operation. First Explanation. — Since 1 ounce equals 20 pennyweights, 

p^ f, . q 7 ounces equal 140 pennyweights; 140 pennyweights plus 5 pen- 

^ * ^ o* ny weights equals 145 pennyweights; since 1 pennyweight equals 

. 24 grains 145 pennyweights equal 8480 grains; 3480 grains plus 9 

140 pwt. grains equals 8489 grains; since 1 pound equals 5760 grains, 8489 

5 pwt. grains equal f|58 of a pound. 

145 pwt» Second Explanation. — Since 1 ounce equals 480 grains, 7 

nt ounces equal 3300 grains; since 1 pennyweight equals 24 grains, 

5 pennyweights equal 120 grains; 3360 grains, plus 120 grains, plus 

3480 gr. 9 grains equal 8489 grains; since 1 pound, Troy, equals 5760 grains, 

9 gr. 8489 grains equal {|5 J of a pound. Therefore, 7 ounces, 5 pen- 

3489 gr. = \\%% lb. nyweights. 9 grains, equal {4§g of a pound. Troy. 

Rule. — Reduce tlie com poj end dcnomlnnte number to its lowest denomi^ 
nation for a numerator, and a unit to the same denomination for a 
denominator; the fraction thus formed is the ansiver sought 
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386. To Bednce a Denominate Decimal to XTnits of Lower, Denominationa. 

Example. — Reduce .865 of a pound, Troy, to integers of lower denominations. 

OPEnATION. 

.865 lb. 

22 Explanation. — .865 of a pound equals ."885 

. of the 12 ounces in 1 pound, or 10.88 ounces; 

10.38J) oz. .88of anoimceequal8.88of IheSOpennywdghte 

^Q in 1 ounce, or 7.6 pennyweiglits; .6 of a penny- I 

7.60 pwt weight equals .6 of the 24 grains In 1 penny- J 

24 weight, or 144 grains. Therefore, .865 of a 

pound , Troy , equals 10 ounces, 7 pennyweights, 

U'^gr. 14.4 grains. 
.865 lb., Troy, = 10 oz. 7 pwt. 14.4 gr. 

B>n\e.—Midtiplj/ the decimal by that unit in tJie scale which urUl reduce 
it to units of the next lower denomination, and in the product point off 
as in decimals. Proceed in like m/anner with all decimal remainders. 

387 To Bednce Denominate Numbers to Decimals of a Higher Denomination. 

Example. — Reduce 8 oz. 3 pwt. 15 gr. to the decimal of a pound, Troy. 
Operation. 

24 ) 15 rrr. 

- — J ° * Explanation.— Since 24 grains equal 1 pennyweight, 15 

• ^^^ grains equal if or . 625 of a pennyweight ; 8 pennyweights plus 

3. pwt. .625 pennyweights equal 3.625 pennyweights; since 20 penny- 

20 ) 3.6^^5 pwt. weights equal 1 ounce, 8.625 pennyweights equal .18125 of an 

— '- ounce, and 8 ounces plus .18125 of an ounce equal 8.18135 

.181.45 oz. ounces; since 12 ounces equal 1 pound, 8.18125 ounces equal 

8^ oz. .68177tV of a pound. Therefore, 8 oz. 8 pwt. 15 gr. =.68177^ 

12 ) 8.18125 o z. 1^- "^^oy- 

IBiViXe.— Divide the lowest denomination given by tJie number in the 
scale next higher, and to the quotient add the integers of the next higher 
denow/lnation. So continue to divide by all the successive orders of units 
in the scale, 

ADDITION OF DENOMINATE NUMBERS. 

388. Example. — Find the sum of 2 lb. 5 oz. 13 pwt. 4 gr., 17 lb. 11 oz 
18 pwt. 20 gr., and 9 lb. 9 oz. 6 pwt. 15 gr. 

Operation, Explanation.— Since each of the given expressions is a 

th. oz, j)7vf, gr. compound number of the same class, and they all have the 

2 5 13 4 same varying scale, their addition may be performed the same 

-. ,^ -. -. -. g 20 ^^^ simple numbers; in reducing the sum of each column 

from a lower to a higher order, observe the units in the 

_J1 ^ I ^^ ascending scale, 

30 lb. 2 oz. 18 pwt. 15 gr. 

Rule.— I- Write the numbers of the same unit value in the sams 
column, 

n. Beginning with the lowest denomination, add as in simple numbers, 
and reduce to higher denominations according to the scale. 



MULTIPLICATION OF DENOMINATE NltMBKRS. 

SUBTRACTION OF DENOMINATE NUMBERS. 

9. ExAMPLF..— Subtmot 11 lb. r ../.. i:j ywi. 9 gr. from 23 lb. 4oz. 17 pwt, 

ExFi.AB ATI ON.— Subtract as in sinaple numben. If a 
Bubtrubend itni lie uuraericuUy giealer Lhao the cor- 
responding minuend term, boiivar 1 from the next bigtiei 
miDiieDiL lenn, reclurc it to equivalent units in the denom- 
inalion next lower, add ibcm to Ibc minuend unite, and from 
II lb. 9 OZ. 3 pwt. 21 gr. llielr sum lulne the .lublrahend units. 

Rule.— Write the numbers as for simple subtraction ; take each subtra- 
hend term, from its corresponding nunuend term for a remainder. In 
ease any subtraluind term, be greater tlian the minuend term, borrow 1 
as in simple suhtraotion, and reduce it to the denomination required. 
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gr. 

C 


11 
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s 






MULTIPLICATION OF DENOMINATE NUMBERS. 

590. Example.— Eiich of five bars of silver weighed Hi !b. 3 oz. 10 pwt. 31 
p. What was the totul weight? 

Explanation. — Multiply 31 grnlne \>y 5 and obtain 10S 

UI*KRATIos. grains, wUic^b reduce to pennyweights by dividing by 24, 

Vi OZ vwl ar ""'^ obtain i penny weights, with a remainder o( 9 grains; 

j|. ~ .[, .,, multiply 10 pennyweights by 5, add Ibe 4 pennyweights. 

and reduce to ounces by dividing by SO, oblainiug 2 ounces, 

2_ 14 pennyweights; multiply 3 ouncea by S, add the 3 ounces 

^1 lb, fi OZ. 14]>wt. 9 gr. and divide by 13, obtaining 1 pound, 5 ounces; multiply 16 
pounds by 6. add the 1 pound and obtain 81 pounds. 

Utile. — Beginning with the lowest df nomination, multiply each in 
cession, and reduce the prodnct to higher difnominationshy the scale. 

[■Bkkarss. — t. la order that the pupil may hav«a1l problems under each denominate subject 
a together, and so make an eshaustive study separately ot each, it has seemed proper 

blnctude all of tbe reductions under a typical eubjcci, that of Titer Weiobt, and hereafter, 

Jpnuiy be needed, reference will be made to such reductions. 

I %, Tbe teacher will appreciate the above change, as each subject will thus be made to 

iMliide enough work for a lesson, and llie confusina often arising from giving in tbe same 
n several tables, witb varying Bcales, tnay he avoided. 



DIVISION OF DENOMINATE NUMBERS. 

I J9I. ExAMi'LE.— If 7 ;b. 7 OZ. 12 |iwt. 18 gr. of silver be made into (i plates 

Veqaal weight, what will i>e the weight of each:' 

Opbratiok. Explanatios.— One plate will weigh \ as much aa 

ot owl or ^ plates. Write Ibedividend and divisor as in short divl- 

h 



Divide 7 pounds by 0, obtaining a quotient of I 

— pound and an undivided remainder of I pound; redi 

1 1 gr. this remainder to ounccs(13) and add to lUe 7 ounces of 
divideod, obtaiaiog 19 i>iii.iti« whicL divide by 6, obtaining 3 ouaces and an undivided 



I 
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remainder of 1 ounce; reduce lliis remniDder to pennyweights <M) and add to the 12 peanj. 
weights of the dividend, obtaining 82 pennyweights, whicb divide by fl, oblainlnf* 5 pennj- 
weights and an undivided remainder oE 3 nennyweighls; reduce this t«mainder to grains (481 
and add to the 18 ^ains of Ibe dividend, oblnining 66 grains, which divide by S, obtaining II 
grains, and thus completing the division. Therefore, Ibe weight of eacb plate will be 1 pound, 
3 ounces, 5 pennywetghla, 11 groins. 

V.n\e.— Write the terms as in short_ division; divide as in iittegen. 
and reduce remainders, if any, to ne^rt loit-er orders by th^ scale. 

Reuauka. — 1. Should the highest dividend order not conlain the divisor, reduce its uniU 
to the order next lower, and so proceed to the end. 

■i. The above and like divisions may be accomplished by the reduction of Ibe lienominsa 
eipreBaiona to the lowest order in its scale, then effecting the divisioo and afterwards redocins 
the quotient to bigber denoDiinstions. 



COMPOUND DENOMINATE DIVISION. 

392. Example. — How many iilat«a, each weighing 1 Ih. 3 oz. 5 pwt 11 p., 
can be made from 7 Hi. 7 oz. liJ ]iwt. 18 gr. of biIvlt? 

BxPLAnATiOR, — Reduce each of the ijvoi 

Oferatidh. expressnniB to its equivalent in grains. Siora 

lib. 3oz. 5pwt. 11 gr. =7331 gr. oncplate weighs 7331 grains, and tbeweightof 

-.11. n -.n 1. ia .tcSo the silvci to be used IB 13988 grains, as nwDj 

7 10, 7 oz. 12 pwt. 18 gr. = 43986 gr. , . , , .. . .. , , ' 

r o f plulcB can be made as tbe weight of one plat. 

43986 gr. -=- 7331 gr. := G ij^g, grains, is contained limea in the 4886* 

grains to be so used, or 6 plalea. 

Rule. — Reduce tJie dividend ami divisor to the same denoniinatUini 

and divide as in simple nicndters. 

UXAHPUCS FUK PKACTICE. 



893. J. Rfiduco 31 lb. 10 oz. 13 [iwt. to lie nny weights. 

S. How many grains in 37 lb. 1 7 pwt. 20 gr. ? 

S, How muny pounds, ounces, and pennyweights iu ^051 gr. ? 

i. Heduce 3029? grains to higher denominations. 

5. liedttce ^ of a ponnd to gniina. 

6. j-jVff of a pound is whiit part of a pennyweight ? 

7. A of a gniin is what fraction of an ounce? 

8. Reduce jV "^ •* pennyweight to the fraction of u potind. 

9. Reduce ^f of a pound to lower denominations 

10. Reduce | of an ounce to lower deuominationa. 

11, Reduce 9 oz. 1 pwt. 21 gr, to the fraction of a ]>oand. 
IS. What fraction of a pound equals 11 oz, II pwt. 18 gr.? 
Ji. What is the value in lower denominationa of .6425 lb.? 
t4- Find the equivalents in lower denominations of .905 oz.f 

15. 3 oz. 11 pwt. 13 gr. ia what decimal of a jwund P 

16. Reduce 17 pwt. 12 gr. to the decimal of an ounce. \ 

17. Add 236 ft. 4 oz. 15 pwL, 83 lb. U oz. 21 gr., 46 tV 16 pwi 
■J oz. 1 1 gr. - I 



i 
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What is the sum of 16 lb. 16 pwt. 16 gr., 100 lb. 1 oz. 5 pwt 20 gr., 
. 7 oz. 6 pwt. 13 gr., 19 lb. 2 oz. 10 pwt. 20 gr. ? 

Find the equivalents in lower denominations of .1426 oz. 

1 pwt. 15 gr. is what decimal of a pound ? 

Subtract 41 lb. 11 oz. 6 pwt. 18 gr. from 50 lb. 2 oz. 

What is the difference between 19 lb. 9 oz. 11 pwt. and 11 oz. 16 pwt. 22 gr. ? 

"WTiat will be the cost of 15 gold chains, each weighing 1 lb. 3 oz. 18 pwt. 
., at 7^ per grain? 

I bought 7 lb. 7 oz. 12 pwt. 18 gr. of old gold, at $1.05 per pwt. What 
he sum paid ? 

A manufacturer made 18 vases from 7 lb. 8 oz. 8 pwt. 18 gr. of silver. 
t was their average weight ? 

If 12 rings be made from 1 lb. 8 oz. of gold, what will be the weight 
ich? 

A miner having 77 lb. 10 oz. 5 pwt. of gold dust, divided i of it among 
aborers, and had the remainder made into chains averaging 3 oz. 3 pwt. 3 
f pure gold each. If he sold the chains for $52.50 each, how much did he 
ve for them ? 

What is the aggregate weight of five purchases of old silver, weighing 
actively 4 lb. 9 oz. 20 gr., 13 lb. 17 pwt. 22 gr., 20 lb. 1 oz. 17 pwt. 4 gr., 
2 oz., and 27 lb. 12 pwt. 21 gr.? 

I bought 27 lb. 11 oz. 1 gr. of old silver, and after having used 16 lb. 15 
15 gr., sold the remainder at 5^ per pwt. What quantity was sold, and how 
1 was received for it ? 

A goldsmith bought 3 lbs. 9 oz. 1 pwt. 16 gr. of old gold, at 80^ per pwt., 
made it into pins of 40 grains weight each, which he sold at $2 apiece, 
much did he gain or lose ? 

AVOIRDUPOIS WEIGHT. 
i. Avoirdnpois Weight is used for all ordinary purposes of weighing. 

Table. 

16 ounces = 1 pound lb. 

100 pounds = 1 hundred- weight-, cwt. 

20 hundred- weight., or 2000 pounds = 1 ton T. 

Scale, descending, 20, 100, 16 ; ascending, 16, 100, 20. 

kf ARK. — At the United States Custom Houses, in weighing goods on which duties are paid 
) a limited extent in coal and iron mines, the long ion of 2240 pounds is still used. 

Liong Toil Table, 

16 ounces = 1 pound lb. 

28 pounds = 1 quarter qr. 

4 quarters, or 1 12 pounds = 1 hundred-weight cwt. 

20 hundred-weight, or 2240 pounds = 1 ton T. 



Avoirdupois wbioht. 
Table of Avoirdujioifl Pounds per BusheL 
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Additional Table of Weights of Products, 

As usually given, but varied by the laws of different States : 



Apples, green, 56 lb. per bushel. 

Charcoal, 22 lb. per bushel. 

Hungarian Grass Seed, 45 lb. per bushel. 

Malt, 381b. per bushel. 

Millet, 45 lb. per bushel. 



Mineral Coal, 80 lb. per bushel. 

Peas, 60 lb. per bushel. 

Potatoes, sweet, 55 lb. per bushel. 

Red Top Grass Seed, . .14 lb. per bushel. 
Turnips, 56 lb. per bushel. 



Table of Gross Weights for Freighting. 



Ale and Beer,. 3301b. 

Apples, 1501b. 

Beef (200 lb. net), .330 lb. 

Cider, 400 1b. 

Com Meal, 2001b. 

Eggs, 1801b. 

Fifih, 300 1b. 

Flour ( 196 lb. net ), 200 lb. 



per barrel, 
per barrel- 
per barrel, 
per barrel, 
per barrel, 
per barrel, 
per barrel, 
per barrel. 



High wines, 400 lb. per barrel. 

Lime, 230 lb. per barrel. 

Oil, 400 lb. per barrel. 

Pork (200 lb. net), .330 lb. per barrel. 

Potatoes, 180 lb. per barrel. 

Salt, 3001b. per barrel. 

Vinegar, 400 lb. per barrel. 

Whiskey, 4001b. per barreL 



Slstimates on Liumber, Woody £tc., for Freighting. 

Pine, Hemlock, and Poplar, seasoned, per M, 3000 lb. 

Black Walnut, Ash, Maple, and Cherry, per M, — 4000 lb. 

Oak and Hickory, per M, 5000 lb. 

Soft wood, dry, per cord, 3000 lb. 

Hard wood, dry, per cord, 3500 lb. 

Remark. — For UDseasoned lumber, add ODe-third. 

Brick, common, each, 4 lb. Sand, cubic yard, 3000 lb. 

Brick, fire, each, 6 1b. Gravel, cubic yard, 3200 1b. 

Stone, cubic yard, 4000 lb. 

Remark. — For assistance in the solution of the following examples, the pupil is referred ta 
the explanations and rules under Trot Weight. 



KXAMPLKS FOK PRACTICE. 

395. i. How many pounds Avoirdupois in 17 T. G cwt. 69 lb.? 

2. Reduce 31275 lb. Avoirdupois to higher denominations. 

3. f of a ton Avoirdupois equals how many pounds ? 
4* Reduce ^^ of a cwt. Avoirdupois to ounces. 

5, Reduce .3842 of a ton Avoirdupois to lower denominations. 

6, How many Avoirdupois pounds in .0*^5 of a ton ? 

7, 17 cwt. 72 lb. 4 oz. Avoirdupois is wliiit fraction of a ton ? 

S, Reduce 51 lb. 12 oz. Avoirdupois to the fraction of a hundred-weight. 
9. What decimal part of a hundred-weight is 24 lb. 2 oz. Avoirdupois ? 
JO. Reduce 19 cwt. 99 lb. 15 oz. Avoirdupois to the decimal of a ton. 



128 apothecaries' weight. 

11. What is the sum of 7 T. 4 cwt. 78 lb. 5 oz., 3 T. 17 cwt 19 lb. 11 o«., 
5 T. 18 cwt. 96 lb., 13 T. 1 cwt. 11 oz. ? 

12. A farmer sold 4 loads of hay, weighing respectively 1 T. 2 cwt. 14 lb., 
19 cwt. 90 lb., 1 T. 3 cwt. 97 lb., 1 T. 5 cwt., and received for it $16 per ton. 
How much did he recefve? 

IS. Six loads of lime weighed 13 T. 15 cwt. 4 lb. What was their average 
weight? 

APOTHECARIES' WEIGHT. 

396, Apothecaries' Weight is used by druggists in retailing, aud bj 
apothecaries iu mixing medicines. 

Table. 

20 grains = 1 scruple sc. 

3 scruples = 1 dnim dr. 

8 drams = 1 ounce oz. 

12 ounces = 1 pound lb. 

Scale, descending, 12, 8, 3, 20 ; ascending, 20, 3, 8, 12. 

Remarks. — 1. The pound, ounce, and grain are the same as in Troy weight. The only 
difference between these weights is in the subdivisions of the ounce. 
2. Drugs and medicines are sold at wholesale by Avoirdupois weight. 

EXAMPLES FOR PRACTICE. 

Remark. — For assistance, refer to rules and explanations under Troy Weight. 

397. 1. Reduce 5128 sc. to higher denominations. 
2. How many drams in 61 lb. 5 oz. ? 

S. 10 oz. 1 dr. 1 sc. 15 gr. ecjual what fraction of a pound ? 

Jf. Eeduce .955 of a pound to lower denominations. 

e>. How many scruples in ^^ of a pound ? 

6'. Add GuV lb., 1^^ oz., 3 J dr. and 2^ sc. 

7. Find tlio sum of |^ lb., 7 oz., 7 dr., 1 sc. and 16 gr. 

8. From 21 lb. 5 oz. 3 dr. 1 sc. 11 gr., take 14 lb. 1 oz. 7 dr. 19 gr. 

0. Wliat is thediflercnce between 16 lb. 1 oz. 4 dr. 2 sc. 12 gr., and 9-j^ lb.? 

10. In compounding six cases of medicine, an apothecary used for each 2 lb. 
7 oz. 6 dr. 18 gr. What was the aggregate weight ? 

11. If 19 lb. 4 oz. 7 dr. 1 sc. 5 gr. be divided into 21 2)ackages of equal weight, 
what will be the weight of each ? 

Comparative Table of Weights. 

Troy. Apothecaries.' Avoirdupois. 

1 pound = 5760 grains = 57G0 grains = 7000 grains. 
1 ounce = 480 grains = 480 grains = 437.5 grains. 

175 pounds = 175 pounds = 144 pounds* 

QuESTiOKS. — 1. Which is lieavier, a pound Troy or a pound Avoirdupoifl ? 
2, "Which is heavier, an ounce Troy or an ounce Avoirdupois ? 
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Rex AJIX8. — 1. A cubic foot of water weighs 6^ lb. or 1000 oz. Avoirdupois. 

2. In weighing diamonds and gems, the unit generally employed is the carat, which Is 
ibout 8.3 Troy gnuns. 

8. The term carat is also used to express the fineness of gold, 24 carats fine being pure; 
Jtius 18 carat gold = f pure 

EXAMPI^S FOR PRACTICE. 

398. i. A dealer bought 131 lb. 5 oz. of drugs by Avoirdupois weight, at 
^0.25 })er pound, and retailed them at 5fJ yxiT scruple. What was his gain ? 

2. now much is gained or lost by buying 23 lb. 4 oz. of medicine by Avoirdu- 
pois weight, at 50^ per oz., and selling by Apothecaries weight, at 1^^ per grain? 

S. Reduce 5f lb.. Avoirdupois, to Troy units. 

i What is the remainder after subtracting 51^ lb. Troy from 60 lb. 10 oz. 
Avoirdupois ? 

5. I bought by Avoirdupois weight 45 lb. 6 oz. of drugs, and from the stock 
sold by Apothecaries weight 29 lb. 4 oz. 3 dr. 1 sc. 10 gr. What is the remainder 
worth, at 7o^ per Avoirdupois ounce ? 

6. Having bought \^ of a pound of roots by Avoirdupois weight, I sold ff of 
a pound by Apothecaries weight. What was the remainder worth, at 10^ per 
scruple ? 



MEASURES OF CAPACITY. 

399. Dry Measure is used for measuring grains, seeds, fruit, vegetables, 
etc.— all articles not liquid, 

Tlie units are pints, quarts,^ pecks, and bushels. 

Table. 

2 pints (pt. ) = 1 quart qt. 

8 quarts = 1 i>eck pk. 

4 pecks = 1 bushel bu. 

Scale, descending, 4, 8, 2 ; ascending, 2, 8, 4. 

Remarks. — 1. The United States Standard Unit of Dry Measure is the bushel, which, as a 
circular measure, is 18i inches in diameter and 8 inches deep, contains 2150.42 cubic inches, 
and is in uniform use for measuring shelled grains; while the heaped bushel of 2747.71 cubic 
inches is used for measuring apples, roots, and corn unshelled. 

2. The British Imperial bushel contains 2218.19 cubic inches. The English Quarter men* 
tloned in prices current = 8 bu. of 70 lb. each, or 560 lb. avoirdupois = i long ton. 

3. For weigkts of different commodities, refer to Table, page 125. 

EXAMPLES FOK PRACTICE. 

Remark. — For assistance, refer to rules under Troy Weight. 

400. i. How many pints in 14 J bu. ? 

2. Reduce 9 bu. 1 pk. 3 qt. 1 i)t. to i)ints. 

S. Add 51 bu. 3 pk. 1 pt. ; 4G bu. 2 pk. ; 37 bu. 2 qt. 1 pt. ; 51 bu. 1 pk. 7 qt 

4. From f of a bushel, take f of a i)eck. 
9 
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LlqriV MEASURE. 



.5. What is the difference between 71 !iu. itnd S bu. 3 pk. 9 qt 1 pt. F 

6. A teamster's 12 loads of wheat ii.eaaured 1000 bu. 1 pk. 6 qt. 1 pt. Hw | 
much was tho average of eiich load ? 

7. What will be the cost, at 45?* per bushel, of 5 loads of oats, weighing 
reapectiyely 2619 lb,, 3564 lb., 2124 lb., 3051 lb., and 3145 lb. ? 




LIQUID MEASURE. 

401. Liqaid Measure is used for measuring water, oil, milk, c\i^_ 

muluHfies, etc. 
The units are gills, pints, quarts, gallons, and barrels. 

Table. 

4 gillB (gi.) = 1 pint pt. 

2 pints = 1 quart qt. 

4 quarts = 1 gallon gal. 

3JJ gallons = 1 barrel bar. orbbl. 

Scale, descending, 31^, 4, 2, 4; ascending, 4, 2, 4, 31^. 
Rbmabkb — 1. The staadard unit of Liquid Measure is tbe gallon, which conUtics S81 
cubic inclics. 

2. Cnal(s, called bogslieads, pipes, buLls, tierces, tuns, etc., arc Indefinite measures; tlieil 
capacity, being determined by gauging, is usually marked (ipon them. 

8. In sales of oils and liquors, and In certain otber cases, tlie barrel is tdso of indcflnite 
capacity. 

EXAMPLES FOR PRACTICE. ^^^ 

RsMARB. — For assiataace refer to rules under Tsor Weight. ^^^H 

402. J. How many gills in 6 bar. 37 gal. 3 qt. 1 pt. of ciderp ^^| 
j2. Reduce 31479 gi. to higher denominations. ^^^ 
5. .046 of a barrel equals how many gills? 

4. From .8!)5 of a barrel take 21 gal. 2 qt. 1 pt. 1 gi. 

5. From a cask containing C8 gah 4^ qt. of wine, 1.625 bar. weresold. What 
was the remainder worth, at 50^ per pint ? 

6. A reservoir contained 890 gal. 3 qt. of water, and its oontenta wen pat . 
into 116 kegs. What was tho quantitj put into each ? 

7. From J of a barrel take 4 g;il. 1 qt. 3 gi. 

S. If 2 qt. 1 pt. 1 gi, of oil be consumed per day for the year 1890, whai will 
DO its cost for the year at 89* per gallon ? 

0. From a cask of brandy containing 09 gal. 1 pt. and costing $3.75 ])er 
gallon, one-fourth leaked ont, and the i-emainder was sold at 20:^ per gill. Wbul " 
was the amount of gain or loss ? ^^ 

Comparative Table of Dry and Liquid Measures. ^^H 

Cu. Id. in one Cu. In. In one Cu. In. In ooa ^^^^| 

iruLlou. uiart. I'lnt. ^^^H 

Dry Measure (ipk.)2G8i 67* 33f ^H 

Liquid Measure "^31 57| kSi. ^H 
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R&MARKB. — 1. A ptnt of water weighs about 1 pound. Avoirdupois. 

2. Potatoes and grains are usually sold to dealers and shippers by weight 

8. The beer gallon of 282 cubic inches is nearly obsolete. 

KXAMPL£S FOB PRACTICE. 

403, 1. Eeduce 21 bu. 6 qt. 1 pt., dry measure, to pints, liquid measure. 

2. A grocer bought 12 bu. 3 pk. 3 qt. of chestnuts by dry measure, and 
when selling used a liquid pint measure. How many pints did he gain by the 
change ? 

S. A bushel of cherries, bought at 10^ per quart, dry measure, was sold at 
the same price per quart, wine measure. How much was thereby gained ? 

4. A cask of cranberries, containing S^V bu., was bought for $16, and retailed 
at 10^ per quart by wine measure. What was the gain ? 

5. A blundering clerk bought of a gardener 375 quarts of currants, measur- 
ing them by a liquid quart measure, and when selling used a dry quart measure. 
If he bought at 6f^ per quart and sold at 7^, how much less did he receive than if 
he had measured by dry measure when buying and by liquid measure when 
selling ? 



MEASURES OF EXTENSION. 

404. Extension is that which has one or more of the dimensions, lengthy 
breadth, and thickness; it may therefore be a line, a surface, or a solid. 

405 • A Line has only one dimension — length. 

Remabxs. — 1. The United States Standard of linear, surface, and solid measure. Is the yard 
of 3 feet, or 86 inches. 

2. The standard, prescribed at Washington, has been fixed with the greatest precision. It 
was determined by a brass rod, or pendulum, which vibrates secondsin a vacuum at the sea level, 
in the latitude of London, £ng., and in a temperature of 62** Fahrenheit. This pendulum Is 
divided into 891898 equal parts, and 860000 of these parts constitute a yard. 

406. A Surface or Area has two dimensions — length and hreadth. 

407. A Solid has three dimensions — length, breadth, and thickness, 

LINEAR MEASURE. 

408. Linear or Long Measure is used in measuring lengths and distance& 

Table. 

12 inches (in. ) = 1 foot ft. 

3 feet =1 yard yd. 

5^ yards, or 16| feet = 1 rod rd. 

320 rods = 1 statute mile mi. 

Scale, descending, 320, 5^ 3, 12 ; ascending, 12, 3, 5^, 320. 
1 Mile = 320 rods, or 5280 feet, or 63360 inches. 



132 SQUARE MEASURE. 

Special Table. 

3 geographic miles = 1 League^ used for 

measuring distances at sea. 
60 geographic miles or 69.16 statute 



miles = 1 Degree of Latitude on a 
meridian, or Longitude on the equa- 
tor. 

360 degrees = Equatorial circumfer- 
ence of the earth. 

1 geographic mile = 1 Knot, used to 
determine the speed of reesels. 



i of an inch = 1 Size, applied to shoes. 

18 inches = 1 Cubit. 

3.3 feet = 1 Pace. 

6 paces = 1 Rod, 

4 inches = 1 Hand, used to measure 

the height of animals. 
6 feet = 1 Fathom, used to measure 

depths at sea. 
1.152f statute miles = 1 Geographic or 

Nautical mile, used for measuring 

distances at sea. 

Remarkb. — 1. In civil engineering, and at the Custom Houses, the foot and inch are divided 
into tenths, hundredths, and thousandths. 

2. The yard is divided into halves, quarters, eighths, and sixteenths, for measuring goods 
sold by the yard. 

S. The furlong of 40 rods is little used. 

4. Degrees are of unequal length; those of latitude varying from 68.72 miles at the Equator 
to 69.34 miles in the polar regions. The average length, 69.16 miles, is the standard adopted 
hy the United States Coast Survey. 

5. A degree of longitude is 69.16 statute miles at the equator, but decreases gradually toward 
the poles, where it is 0. 

SXAMFIJSS FOR PRACTICE. 

Remark. — For assistance refer to Rules under Tboy Weight. 

4-09. 1, Eoduce 2 mi. 1 rd. 7 ft. to inches. 

^. Reduce 2501877 inches to higher denominations. 

5. What part of a mile is -j^ of a foot ? 

4. Reduce ^ of a mile to integers of lower denominations, 
o. What fraction of a rod is 11 ft. 2 in. ? 

6. Reduce .542 of a mile to integers of lower denominations. 

7. Reduce 285 rd. 7 ft. 4 in. to the decimal of a mile. 

5. A wheelman ran 71 mi. 246 rd. 1 yd. 2 ft. 6 in. in the forenoon, and 20 
mi. 10 rd. 8 in. less in the afternoon. What distance did he run in the 
entire day ? 

9, If a yacht makes an average of 227 mi. 227 rd. 2 yd. 2 ft. 2 in. per 
day, for the seven days of a week, what distance will be passed ? 

10, If the Servia steams 2905 mi. in six days, what is her average rate per day? 

SQUARE MEASURE. 

410, Square Measure is used for computing the surface of land, floors, 
boards, walls, roofs, etc. 

411. The Area of a figure is the quantity of surface it contains. 

412. An Angle is the difference in the direc- 
tion of two lines proceeding from a common point 



Angle. railed the vertex. 



Two Right Asoles. 



SQUABE SIEASLHE. 

413. A Bi^ht Angle ia the ungle formed | 
when one etraijjlit Hnf niei'ts another so aa to ] 
inuke t!;e adjucent iuigJes eqaal. The lineB form- 
ing tin- nngles are said to he j>erjiendicvhir to each I 
other. E imd F are rigiit uiiglea^ and tlie linea 
A B aud C D are jierpendicular (o each other. 



414. A Bectangle is a piano or flat surface, 
having four atraiglit. sides and four square corners, 
or four right angles. 



415. The Conteut« or Area of any surface 
having a uniform lengtli aud a uniform breadth ia 
found by multiplying the length by the breadth. 
In the accom))anyiiig diagram, in which the ungles 
(n, b, c, (i), are all right angles, and the comers all 
sqnare corners, the area is (i square inches, and is 
found by multiplying 3 inches by 3 inches. 



QUARE 



416. A Square is a figure bounded by four equal 
lilies, and halving four right angles. 

Rkmask, — A iiquarf inrli is a ^uare, eiich side of which ia 
1 inch. A i^tiarf foot is a square, each side otwhirhis 1 tool. 
A iquare yard is a Hjuaie, each ride of wLich is 1 yard. 



I table uf Square Measure. 

L144 square inches {sq. in. ) = 1 square foot sq. ft. i 

9 square feet = 1 square yard sq. yd. I 

2?5j:5rs?''."| =i.,u.„,„u ...rf. 
160 square rods = 1 acre A. 
G40 acres = 1 square mile b<\. mi. 
36 square miles (6 miles square), = 1 township Tp. 
U-, Jescendiug. 3f;, (UO, 160, 30i. 9. 144; ascending, 144, 9, 30^, leO, 640, 36. 
^^jAJOi. — All the units of tfuare measure, except the acre, are dtMived bj iq^tariitg the 
corrpfponiHtig units of iiiinir nieaaure; aa, a square (oot Is a surface one foot square: n 
square rod is a surface t rod or 1 Si feel square: a square mile is a surface 1 mile or 8S0 rods 
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417. Tho Unit of Land Measure ih the acre, equal to SOS. Tift, x ' 

308. 71 ft. 

Remabrs. — 1- In sections ot the United Slates wliere Ibe original grnnts were from 
the arpcnt, a. French unit of surfncc. equal to about J of an acre, Is 

2. The Rood, equal to 40 square rods, is but little us«.i 

418. Dimension stuff U sulci by liourd meiisure. 

419. Tho Unit of Board Measnre is a square foot surface, one inch 
thick, called a board fool. 

42(). To Find the Nomber of Board Feet in & Board. 

Ru\e.—Multiph/ the length in. fe&t hij the width iu inches, and divide 
by IS; the i/twlient icill be the tiumlter of sqiiiire fret, 

Rbuarx. — If the "board tapers crcnlj, find tLu mean or average width, by adding tbe 
width of the (wo ends, and dividing by 2. 

421. To Find the Number of Board Feet in Timbers or Planks. > 

'RvXe.—Multipl y the length in feet hij the protluct of tfie width and 
thickness in inches, and- divide &;/ J-. 



432. To Find the Number of Squares iu a Floor or Roof. 
Remark.— In flooring, roofing, ehitjng, etc, the tqaare, or 100 square feet, la uaed 



uT^n 



Kule.~-P(»i«^ off two decimal places from the rl^ht of the number of 
surface fret- 

423. To Find the Number of Yards of Carpeting that Would be Required to 
Cover a Floor, 

Rule.— I- Divide one of the dim^cnsions of the floor by S, add thf 
wastage, if any, and the result will be the length, in yards, of 1 atrip of 
the carpet. 

XL Divide tlis other dimension by tlic width of the carpet, and tho 
quotient wUl be the manher of strips it wiU take to cover the floor. 

ni. Multiply the length of eacJi. strip by tJie number of strips, and the 
product win be the nund/cr of yards required. 

ItEMAHK. — In caipeting and papering, it ia usually necessary lo allow (or certain waalelo 
matching tbu flgures of pulterns. and often carpcU may be laid with less waste one way of tin 
room Ihan the other, Dealers charge for all goods furnished, regardless of llie 



Remaiek. — For assialance refer to rules under Troy Wkiqht. 

424. 1. Reduce 6 A. 110 sq. ril. 7 sq. ft. to square inches, 
fi. Reduce 4 sq, mi. 527 A, 1051 ^- ^^- t" square feet, 
S. Reduce .1734 of a square mile to lower denominations. 
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i. Beduce •} J- of an aero to lower denominations. 

5. What fraction of a square mile is y\ of a square foot? 

6. What decimal part of an acre is 150 sq. rd. 3 sq. yd. 7 sq. ft. 100 
. in. ? 

7. From .6375 of an acre take \^ of a square rod. 

8. To the sum of ^, |, and -^ of an acre, add .0055 of a square mile. 

9. How many squares in a roof, each side of which is 26 X 60 feet? 

10, How many yards of carpet, 1 yard wide, will be required to cover a floor 
10.5 yd. long by 6 yd. wide, if no allowance be made for matching ? 

11, How many feet in 8 boards, each 15 ft. long, 9 in. wide, and 1 in. thick? 

12, How many feet in 15 boards, each 16 ft. long and 1 in. thick, the boards 
being 13 in. wide at one end and 10 in. at the other? 

13, How many acres in a square field, each side of which is 64 rods in 
length? 

H, What will be the cost of a tract of land 508 rd. long and 1350 rd. wide, 
at $25 per acre? 

15. A field 87i rd. wide and 240 rd. long, produced 27i bu. of wheat to the 
acre. What was the crop worth, at 90^ per bushel? 

IG. A farm in the form of a rectangle is 75 rd. wide; if the area is 107.5 A., 
how long is the farm? 

17. I wish to build a shed which will cover f of an acre of land. If the width 
of the shed is 42 ft., what must be its length? 

IS. 17.75 bu. of timothy seed is sown on land, at the rate of 6 lb. per acre. 
What is the area thus seeded? 

19. What is the difterence between a square rod and a rod square? 

20. What is the difference between two square rods and two rods square? 

21. A square yard will make how many surfaces 5 in. by 9 in. ? 

22. How many acres of flooring in a six-story block 100 ft. by 220 ft.? 

23. A rectangular field containing 10^ A. is 45 rd. wide. What is its length? 

24. How many fields, each of 10 A. 06 sq. rd. 21 sq. yd. 5 sq. ft. and 28 sq. 
in., can be formed from a farm containing 124 A. 40 sq. rd. 16 sq. yd. 8 sq. ft. 48 
8q. in.? 

25. How many acres in a road 17206 ft. long and 60 ft. wide? 

26. What will be the cost, at $3.50 per M, of the shingles for a roof 26 ft. 
wide and 110 ft. long, if the shingles are 6 in. wide and 4 inclies of their length 
be exposed to the weather? 

27. A hall 7-J ft. wide and 19^ ft. long is covered with oil cloth, at 65j^ per 
sq. yd. How much did it cost? 

28. If a farm of 106 A. 94^^ sq. rd. is divided equally into 11 fields, what 
will be the area of each field ? 

29. Keduce 240089740 sq. in. to higher denominations. 

50. How many rods of fence will enclose 100 A. of land lying in the form 
of a square ? 

51. How many additional rods will divide the farm into four fields of equal 
area ? 



136 Syl'AIlE MEABCRE. 

Si, llow many yards of brussels carpeting, j of 5 yard wide, laid k'ngth- 
wise of the room, will be required to cover .1 room 22 ft. by 17 ft, 4 in., if thu 
waste in mntiihing be 6 iu. on each strip ? 

It&MAne. — When tlic nidtU of the room is mil cxnclly divisible liy the width of Ibe carpet, 
drop [lie fraclioa in the quoiienc and odd 1 to Uic whole number. The waste in euch cura ii 
either cut off or turned under in laying. 

33. What will it cost, at 219^ per sq. yd., to plaster the Bides and ceiling of » 
room 24 ft. Ijy 31^ ft, and 104 ft, high, if one-sixth of the surface of the sirfw 
is taken up Iry doors and windows ? 

S^. A street 4975 ft. long and 40 ft, widu was paved with Trinidad as]iiialtiiiii. 
at t3.65 i>er square yard. What was the cost ? 

S5. A skating rink, 204 ft by 19GJ ft., waa floored witli 2 in. plank, at *3a.-i0 
per M. What was the coat ot the lumber ? 

36. What will be the cost (jf the carpet border for a room IG^ ft. by 21 ft., if 
the price he 62^^ per yard ? 

S7, How many single rolls of paper, 8 yd. long and IS in. wide, will it take to 
cover the ceiling of a room 50 ft. long and 27 ft 4-iu. wide, if there be no wuete 
in matching? 

Remark. — Wlicu 110 nUowoucc ia made for waste iu mstching, divide the aurfar<e ti.i Ik 
papered by the niunber of square feet in one roll of the p^>cr. 

5*. How many yards of carpeting, } of a yard wide, will lie required to carpel 
a room 32 ft. long and 25 ft, wide, if the lengths of carpet are laid crosswise of 
the room, and 8 inches is lost on c;ich length in matching the pattern ? Hon 
many yards if the lengths are laid lengthwise and 6 in. is lost in matching ? If 
the carpet is laid in the moat economical way, what will be the cost, at t^-i.oS iwr 
yard ? 

39. How many sheets of tin, 20 in. by 14 in., will be required to covey a rwof 
60.5 ft. wide and 15C.25 ft long ? 

40. What is the difference between fonr square feet and four feet square ? 

41. What will it cost, at $1.15 per yard, to carpet a flight of stairs 11 ft. 4 in. 
high, the tread of each stair being 10 in. and the riser 8 in,? 

42. How many shingles, averaging 4 in. wide and laid 5 in. to the weather, 
will coTer the roof of a bam, one side of the roof being 24 ft. wide and the other 
42 ft. wide, the length of the barn being 60 ft. ? 

43. Divide an acre of land into 8 equal sized lots, the length of each of 
which shall be twice its frontage. What will be the dimensions of each lot ? 

J^, How many granite blocks, 12 in. by 18 in., will be required to pave a mile 
of roadway 42 ft. in width ? 

4ii. What will be the co^t, at 20^ persq. yd., for plastering the ceiling and 
wiUls of a room 32 ft. wide, 65 ft. long, and 15 ft. Iitgh, allowance being nuule 
for 8 doors 4 ft. (J in. wide by 11 ft. 6 in. high, and 10 windows each 42 in. wide 
by 8 ft. high ' 

^. I wish to floor and ceil a room 27^ yd. long and 15 yd. 2 ft. wide, with 
matched pine. What will be the cost of tho material, at *26.40 per M ? 
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INVOLUTION. 

425. A Power of a number is tlie product arising from multiplying a 
number by itself, or repeating it several times as a factor. 

426. A Perfect Power is a number that can be exactly produced by the 
inYolution of some number as a root; thus, 64 and 16 are perfect powers, because 
8x8 =64, and 2 X 2 X 2 X 2 = 16. 

427. The Square of a number is its second power. 

428. The Cube of a number is its third power, 

429. lUTOlution is the process of finding any power of a number; and a 
number is said to be involved or raised to a jwwer, when any ix>wer of it is found. 



430. ^. What is the square of 1 ? 
2. What is the square of 3 ? 
S. What is the square of 4 ? 
4. What is the square of 5 ? 



EXAMPLES FOK PKACTIC£. 



5. What is the square of 9 ? 

6. Wliat is the square of 10 ? 

7. What is the square of 99 ? 
S. What is the square of 256 ? 



Rkicabk. — From the solution of the above examples the pupil will observe: 
1st. That the square of any number expressed by one figure cannot contain less than 1 nor 
more than 2 places. 
2d. That the addition of 1 place to any number will add 2 places to its square 



EVOLUTION. 

431* Eyolution is the process of extracting the root of a number considered 
as a power. It 19 the reverse of Involution, and each may be proved by the 
other. 

432. A Soot of a number is one of the equal factors which, multiplied 
together, will produce the given number; as, 4 x 4 x 4 = 64; 4 is the root from 
which the number 64 is produced. 



SQUARE ROOT. 

433. The Square Root of a Number is such a number as, multiplied by 
itself, will produce the required number. 

434. The operation of finding one of the two eqiuil factors of a square, or 
product, is called extracting the square root, 

Rbmabk. — The square root of any number, then, is one of its two equal factors, the given 
number being considered a product. 

435. In practical operations, a surface and one of its dimensions being given, 
the wanting dimension is found by dividing the surface by the given dimension. 



a d 1 5 

1 Li I. ^ 

7 7 Y 



Hence, a square 14 feet o 



SQUARE HOOT. 

The nccompasving dlagnuu is a square 14 feet bf 
14 fpct. lis square feel, or nreft, is by Inspecdon 
found to be mode up of; 

iBl. The lens of 14, the nmnber representing the 
length of one side, or 10 5(['uared = 100 square f«at, 
as sbun'u by the square wiljin the angles a. b, c, d. 

2d. Two times the product of Ihe tint by the vniti 
of the same number, or 2 (10 x 4) — 80 square feet, 
as shown by ihu surfaces iritbin the angles «, /, j, A, 
and i', J, k. I. 

3d. Tbc square of Uie uniu, 4 feet, or the prodi 
of 4 ft. by 4 ft. = IC square feel, as shown by 
square within the angles ir, r, y, i. 



. each side will coutala 10 x 10 = 
2 (10 X 4) = 
4X4 



100 square fcet. 
BO square feet. 
Ifl square feel. 



r the 



106 square feet. 

Or. the square of 14 is made up of or equals ilie square of 10, plus twice the product of 10 
by 4, plus file square 4, the nuralier to be squared. 



436. Geueral Priuviples. — Tlie square of ang number composed ofttro 
more fii/tires ts equul lo the mjuare of Hie lens, plus twice the product of 
ietis viiiUipUeil hij the utnix, phis the square of Ihe in 

437. UnitB and Squares Compared. 
DiiftTS. Sqcakes, REaAKH, — Squaring the numbers from 1 ti 



10 inclusive, shows; 
)ntftin at least une place, 



•war I 
fth* j 



4' = 1C 
fi' = 25 
6' = 36 
r = 49 
8" = 64 
9' = 81 
10* = 100 



1st. That the squiiri: of any number will 
one order of units. 

2d, That the square of no number represented by a single figure will 
contain more than two places. If the number of which the square root Is 
sought be separated into periods of two figures each, beginning at the 
right, the number of periods and partial periods so made will represent 
the ntimberof unit orders in the root. Therefore, the square of any nutn- 
ber will contain twice as many places, or one less than twice as many, m 



ilsi 



. Where the product of Ihc left hand DgiU¥ multiplied by itself is not 



greater than B, then the square will 
places as the root. 



438. Example. — Find the square root of C25. 



Operatiob. 



the root will be the apiat 
square of 2. and 9, the square of 



Eypiakation.— The number consists of one full and 
one partial period; hence its root will contain (iMplaca 
— tciit and itKitt. The given oumber, C26, muil be the 
product of the root to be extracted multiplied by itaeU: 
therefore, tlie first figure of the root, which will be the 
bigheat order of units in that root, must be obtained 
fium Ihe first left hand period, or hijrheat order of units 
in the given number. Hence, the first or tens Bgure of 
if the grrnletl perfect square in 6. 6 coming between 4, 

■ must be 3 lens with a remainder. Subtracting 



l.ihe I 
cting I 



SQUARE BOOT. 



fnxn tbe e hundreds or 6, the square of 2 (tens) = 400 or i, girea 3SS as a remainder. Baring 
DOW laken away (he square of Uie Un», Ihe Tcmainder, 22C, must be equal to 2 limes the tens 
nmlliplicd by Ihe square of the units, plus tbe square of the units. Since tbe tmt arc 2 o 
iv'ux the lea»:= 40. Observe, therefore, that 233 must equal 40 times the uni*U of the 
tugether niih Ihe square of such units. If, then, 225 be divided b^ 40, tbe quotient, 5, 
ni^Brlj, if not exactly represent the units of tbe root sou^bt. tTsing 40, then,usa trialdivisor, the 
second, or unit figure of tbe root is found to be 5. TIiq term, ticiee the leas multiplied bg the 
villi, is e<|ual to 2 (20 >; 5). or 200, and the units, or 5, iiqunred = 25; the sum of these wanting 
tmit, or 225, is tbe remainder, or nbat is left aft«r taking from the power tbe square of the 
first figure of the root. Therefore, the square root of 625 is 25. 

Bale.— I- Beginning at the right, separate tfie given nuTnber into , 
periods of two places each. 

II. Take tJui square root of the greatest perfect sqitare contained in the ^ 
If ft hand period for ihe first root figure; suAtract its square from tha 
left Juind period, and to the renvainder bring down the next period. 

IlL Divide the number thus obtained, exclusive of its units, by twice 
the. root figure (dread}/ found for a secofut quotient, or root figure; place 
this figure at the right of the root figure before found, and also at the 
ri^ht of tfie divisor; multipli/ the divisor thus formed by the new root 
figure, SJtbtract ihe result from tJui dividend, and to the remainder bring 
down the next period, and so proceed tiU the last fteriod has been brought 
doicn, considering the entire root aJ.ready found as so many tens, in 
determining subsequent root figures- 

IlBHARES.— 1. Whenever a divisor is greater than Ibe dividend, place a cipher in the root 
■nil also at the right of the dUisor; bring down another period and proceed as liefore. 

2. When (he root of a mixed dccfmal is required, form tbe periods from the decimal ptdnt 
riglil and left, and if ucceseary supply a decimal cipher to make the decimal periods of two 
pkces each. 
9. A root mav be carried (o any number of decimal places by tlie use of decimal periods. 
'4. Any root of a common fraction may be obtained by extracting the root of tbe numerator 
meraloc of Ibe rout, and the root of the denominator for tbe denominator of tbe root. 
^ To find a root, decimally expressed, of any common fraction, reduce sucb common frac- 
decimal, and extract tbe root to any number of places. 



1 
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fOH PKACTICB, 

439. i. Fiuil theHfiuuru ruot of ]96. 

rind the square root of 225. 
_, Find the etitiare root of 144. 
4- Find tlio square root of 576. 

Find Ihe equare root of 1225. 

Find the equure ro"t of 5025. 

Find the sijuure root of 4243C. 

Find the square root of 125. ii. 

Find the equure root of 50.2681. 

Find the square root of 482, curried to three decimul jilaces. 

Find the square root of 25,8, carried to two decimal places. 
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1^. Find the sqnare root of 106. 413^ carried to four decimal places. 

15, What is the square root of ^ ? 
H, What is the square root ot |^ ? 

16, . What is the square root, decimally expressed, of W, carried to three 
decimal places ? 

16, What is the square root, decimally expressed, of fj^, carried to two 
decimal places? 

17, What is thiD square root of 30368921, carried to one decimal place. 

18, What is the square root of 4698920043, carried to two decimal places. 

440. A Triangle is a ])lane figure having three 
sides and three angles. 

441. The Base is the side on which the triangle 
stands; as, a, c. 

442. The Perpendicular is the side forming a 
right angle with the base; as, a, 5, in fig. S. 

c 443. The Hypothenuse is the side opposite the 

right angle; as, a, c, in fig. S. 

Fig. T. is a triangle, having angles at a, b, c. 
Pig. a 

444. A Bight-angled Triangle is a triangle having a 
right angle. 

Fig. S is a right-angled triangle, the angle at b being a right 
angle. The line ab is the Perpendicular; the line be ia the 
Base; the line ac \8 the Hypothenuse. 



Remark. — It is a geometrical conclusion that the square formed on the 
h3rpothenusc is equal to the sum of the squares formed on the base and 
c the perpendicular 




TRIANGLE. 



RIGHT-ANOI.BD 
THIANOLE. 



445. To find the hyi)othenuso, when the base and perpendicular are given. 

Rule. — To the square of the base add the square of the perpendicular, and 
extract the square root of their sum. 

To find the base, when the hypothenuse and i)erj)endicular are given. 

Rule. — From the square of the hypothenuse take the square of the jjcrpen- 
dicular, and extract the square root of the remai)ider. 

To find the perpendicular, when tiie hypothenuse and base are given. 

Rule. — Take the square of the base from the square of the hypothenuse^ atid 
^ract the square root of the remaifuler, 

KXAMPLKS FOR PRACTICE. 

446« 1. The base of a figure is 6 ft. and the perpendicular 8 ft. Find 
the hypothenuse. 

2. The perpendicular is 17.5 ft. and the base is 40. C ft. Find the hypoth- 
enuse to three decimal ])laces. 
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S. The hypothenuse is 110 ft. and the base is 19.5 ft. Find the perpendic- 
ular to two decimal places. 

4. The hypothenuse is 86 ft. and the base is equal to the perpendicular. Find 
both of the wanting terms to two decimal places. 

5. The hypothenuse is 127 ft. and the base is equal to ^ of the perpendicular. 
Find wanting terms to three decimal places. 

Reicabkb. — 1. Obeerve^ in example 4, that the square root of i the square of the hypothenuse 
h equal to the base; and in example % that the square root of \ of the square of the hypothenuse 
IB equal to the base. 

2. Carry all roots to two decimal places. 

6. What is the length of one side of a square field, the area of which is one 
acre? 

7. How many feet of fence will enclose a square field containing five acres? 
8 I wish to lay out ten acres in the form of a square. What must be its 

frontage in feet and inches? 

9, What is the distance from the top of a perpendicular flag-staff 106 ft. 
high to a point 4 rods from the base and on a level with it? 

10. What is the width of a street in which a ladder 60 ft. long can be so 
placed that it will reach the eaves of a building 40 ft. high on one side of the 
street, and of another building 50 ft. high on the opposite side of the street? 

11. What length of line will reach from the lower corner to the opposite 
upper comer of a room 64 ft. long, 2f7 ft. wide, and 21 ft. high? 

12. If a farm be one mile square, how far is it diagonally across from comer 
to comer? Find the answer in rods, feet, and inches. 

IS. How many rods of fence will enclose a square field containing 20 acres? 

14* A farm of 180 acres is in the form of a rectangle, the length of which is 
twice its width. How many rods of fence will enclose it? 

15. What will be the base line of a farm of 136 A. 40 sq. rd. if it is in the 
form of a right-angled triangle, with the base equal to the perpendicular? 



SURVEYOR'S LONG MEASURE. 

447. The TJllit of measure used by land surveyors is Gunter's Chain, 4 rods, 
or 66 feet, in length, and consisting of 100 links. 

Remark. — ^Rods are seldom used in Surveyor's Measure, it being customary to give distances 
in chains and links or himdrettis. 

Table. 

• 

7.92 inches = 1 link ... 1. 

25 links =1 rod rd. 

4 rods, or 66 feet . _ _ = 1 chain . . ch. 
80 chains, or 320 rods = 1 mile mi. 

Scale, descending, 80, 4, 25, 7.92; ascending, 7.92, 25, 4, 80. 



14S 



BDBVSYOU'S SQUABB HEASUBS. 



EXAMPLES FOR PRACTICE. 

448. i. Reduce 3 mi. 27 ch. 10 I. 4 in. to inches. 
S, Beduce 14841 1. to higher deDominations. 
S, Ecdncc -) } of a chain to lower denominations. 

4. Reduce .953 of a mile to linke. 

5. A lot having a, frontage of 4 rods contains ) of an acre. What is its depth 
in chains, links, and inches? 

6. A field 37 ch. 42 1. long, and 30 cli. 21 1. wide, will require how many feet 
of fence to enclose it? 

7. How many rods of fence wire will enclose a farm 21 ch. 50 1. long and 
18 ch. 60 1. wide, if the fence be made 6 wires high ? 

8. A garden is 307J feet long and 250^ feet wide. What is the girt, in 
chains, links, and inches, of a wall surrounding it ? 

9. An errand boy goes from his starting point east 33 ch. 50 1. 3 in,, th'eiice 
north 14 ch. 90 1. 2 in., and returns. How many full steps of 2 feet 4 inches 
did he take, and what was the remaining distance in inches ? 



SURVEYOR'S SQUARE MEASURE. 
449t The Unit of land measure ia the acre. 

Table. 

6^5 square links (sq. 1.) = 1 square rod sq. rd. 

16 square rods = 1 square chain., sq, cli. 

10 square chains, or) _ i ^prn a 

1(J0 square rods f ~~ ' 

C40 acres =1 square mile sq, mi. 

Rbiiabk. — la surveying United States lands, a selected Jfbrth aod South line is surveyed aa 
a Principal Meridian, and an Eatt and WetC lioc. intersecting Ibia, is surveyed as a Bom Line, 
From Ibese, other lines are run at right angles, six miles apart, which diviile the lerritory inla 
TvWTi^ipt six utiles square. 

N. The surface of the earth being convex, these maid- 

iani converge slightly. The townships and sections 
are, therefore, not perfectly rcctaogular; thus b cre- 
ated Iho necessity for occasional offielt called Cor- 
Ttetion Linet. 
Each township (Tp.) is divided into 34 equal 
i IB ' i: 18 I 16 u I 13 ' squares of 1 square mile each, as shown In ihe 

.•S I I I I first diagram. These squares ore colled scctioDi 

■ i ,. I „ I _. I .. _. I _ I * (Sec), snd are divided into lialves and quartets; each 
qunrter-seciioQ, 160 acres, is in turn divided info 
halves, or lot; of SO acres, and qiiart«r or half loU 
of 40 acres each, as shown in the second diagram. 

The row of (own.^liips running north and south is 

called a Banffc; the townships in each range are 

numbered north and south frum the base line, and 

TuwHSHip. ilie ranges numberedeasland west from Ihe principal 
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meridian. The numbeiliig of the Bectiooa id every 
township is aa in the townafalp diagram given, and 
the comers of all quarter-sections are permanently 
marked bv monuments of stone or wood, and a 
description of each monument and Its location (sur- 
roundings) made in the field notes of the surveyor. 

The advantages of the United Slates survey over 
all others are. Ist, Its ofllcial character and uni- 
formity; and 2d, its simplicity. Any one havinp: a 
sectional map of the United States may place a pencil 
point upon any described land, thus knotving abao- 
lutely its exact location. 

For example, Sec. 26, Tp. 34, N. of Range 8, E. of 
the 5th Principal Meridian, deaeribcs a section In 
the 24th tier of lowoships north of the base line, 
and 8th range east of the fifth principal meridian. 



EXAMPLES FOK PUACTICE. 

4&0> ^- Make a diagram of a towQBliip, and locate S. i of Sec. 31, and 
mark Us acreage. 

8. Make a diagram of a township, and locate S. £. i of Sec. 16, and mark 
ita acreage. 

S. Make a diagram of a township, and locate N. W. i of S. W. i of Sec. 12, 
and mark its acreage. 

4. Make a diagram of a township, and locate Sees. S5, 26, and E, i of 27, 
and mark their acreage. 



CUBIC MEASURE. 



Cubic Measure is ased in measuring solids or 



cubic foot. 
3 Ft. 



451. 

volume. 

453. A Solid is that which has length, breadth, and 
thichiess; as the walls of buildings, bins of grain, timber 
wood, stone, etc. 



is; 



K s, \ 





















453. A Cube is a regular solid bounded' 

by six equal square sides, or faces ; hcnco its 
length, breadth, and thickness are equal. 

454. The Measuring t'nit of solids 

" is A cube, tlio edge of which is a liueur unit. 

H Thus a cubic foot is a cube, each edge of 
which is 1 foot ; a cubic yard is a cube, each 
edge of which is I yard. See the accom- 
panying diagrams. 



45o. To Find the Volume of a Solid. 

Rule. — Mitltiplij together tin length, breadth, and thickn-c^s. 
Table. 

1728 uubic inches (cii. iu.) — 1 tuhic foot cu. ft. 

27 cubic feet = 1 cubic janl cu. yd. 

128 cubic feet — 1 conl of wufHi..cd. 

Special Ciibtv Measures. 
100 eubic fei^t = 1 register ton (sliipping). 
40 cubic feet = 1 freight ton (Bhipping). 
16i cubic feet = 1 jvercb of maeonrj'. 




4.>6. A Cord ol 
wooii is a pile 8 feet 
long, 4 feet wide, and 
4 feet high, 

+57. A Cord Foot 

eJ'Mt iu length of 
II jjiie. 



■ of length, )riilth,a.nd- 
tnd and two otbera with 



4riS. To Find the Cubical Contents of Square Timber, 

WnXv.—Multifjhj f<,-j,'lh,;- ihc fvcb ini-itmrvnu- 
depth. 

-t.)!). To Carry Timbers, one person supporting a 
bar, 

DuiECTiosB. — Lei Ihe tieti with tbe Ijiir lift at n pcint J Ihc length from ILu end. 

ItEMASE. — 1. Formerly a perch of masonrj' wns 24! cii. ft, : but the perch of I6j cu. ft, 
which Is ICJ ft. long, 1 ft, high, nrni 1 ft. wide, is now in general use. 

2. A cubic yard of c.irth is called a load. 

3. MechnolcsMtlinatc their work on wallsby Ihe girl, itnd no nllowanceisnukdeforwliMlowa 
or doors. In estimating tUe aoiounl of material required, such allowances are made. 

ForniuluB I'or K«ctaugiilar SolldM. 

t Length X Breadth X Bii/ht — Volmne. 

^M Valuim h- {Length x DretuUh) = Jlighl. 

^B 'Tolume -f- ( Lenglh X Hight ) ^ Breadlh. 

^P Vohme ~ (Breadth x Uight ) = Length. 

Rbkaiik. — The three given dimensions must be eiprcase<l iu lioitB of the 
Rii 
Be.\ 
: 



460. To Find the Niunber of Bricks for a Wall 
Rule. — Multiply t)ie cubic fret hij SS^-i, arid add its. 
IlE.MAnK. — For guide in purchasing matcrinl the above will be found c 
y: 2 in. , after allowing for morlJir. 
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461. To Find the Number of Perches in a WalL 

Rule. — Divide the contents of the waU, in feet, by 16H* 

KXAMTLXS FOR PBACTICE. 

462. i. Beduce 468093 cu. in. to higher denominations. 

2, Beduce 132 cu. yd. 11 cu. ft. 981 cu. in. to cubic inches. 

3. What is the volume of a solid 8 ft. 3 in. long, 5 ft. 10 in. high, and 4 ft 
6 in. wide ? 

^ How many cubic feet of air in a room 26 ft. 8 in. long, 22 ft. 6 in. wide, 
and 12 ft. high ? 

5. How many cubic yards of earth must be removed in digging a cellar 60 ft. 
long, 30^ ft. wide, and 7^ ft. deep ? 

6. How many perches of masonry, of 16^ feet each, in u wall 85 ft. long, 32 
ft. high, and 1^ ft. thick ? 

7. Reduce ^ of a cubic inch to the fraction of a cubic yard. 
S, What decimal part of a cubic yard is 7 cu. ft. 108 cu. in.? 
9. What fraction of a cubic foot is 220 cu. in. ? 

10. Eeduce .525 of a cubic yard to lower denominations. 

11. What will be the cost, at 21^ })er cubic yard, of excavating for a reser- 
voir 180 ft. long, 105 ft. 3 in. wide, and 15 ft. 9 ^n. deep ? 

12. What will be the cost of building the walls of a block 140 ft. long, 66 ft. 
wide, and 57 ft. high, at |5l.40 per perch of IG^ cu. ft., if the wall is 16 in. 
thick, and no allowance be made for openings ? 

15. How many common bricks will bo required for the above wall, allowance 
being made for 28 windows each 3 J^ ft. wide and 8 ft. high, 48 windows each 
3 ft. 9 in. wide and 8 ft. high, and 4 doors each 8 ft. wide and 11 ft. high ? 

i4- A room 28 ft. long, 18 ft. wide, and 12 ft. high, will store how many 
cords of wood ? 

Irj. How many cords of wood in a pile 108 ft. long, 7 ft. 9 in. high, and 
ft. wide ? 

16. From a pile of wood 71 ft. 6 in. long, 9 ft. 4 in. wide, and 6 ft. 8 in. 
high, 21f cords were sold. What was the length of the pile remaining ? 

17. At $4.75 per cord, what will it cost to fill with wood a shed 34 ft. long, 
18 ft. wide, and 10 ft. high ? 

18. What is the weight of a block of granite 11 ft. 3 in. long, 3 ft. 6 in. 
thick, and 8 ft. 4 in. wide, if it weighs IGG lb. i)er cubic foot ? 

19. What is the weight of a white oak timber 15 in. square and 40 ft. long, 
if the weight per cubic foot be 72.5 lb. ? 

:20. How many cubes 1 in. on each edge can be cut from a cubic yard of 
wood, if no allowance be made for waste by sawing ? 

21. Find the contents of a cube, each edge of wliich is 2 yd. 7^ in. 

22. How many perclies of masonry in a wall 7^ ft. high and 2 ft. thick, 
enclosing a yard 12^ rods long and 0^ rods wide ? How many bricks will be 
required, and if bricks cost isG.50 per M and laying them cost 11.60 per M, 
what will be the cost of the wall ? 

10 



146 PR0DBCER8' AND DEALEE3' APPROXIMATE EULES. 

SS. What 13 the volume of a rectangular solid 11 ft. long, ij ft. wide, and 
4 ft. high ? 
24- A cask holding 250^ gal, of water will hold how numy bnahels of wheat! 



PRODUCERS' AND DEALERS' APPROXIMATE RULES. 

463r To lind the contents -if ii bin or elevator in hiishele, stricken measure. 
Ri:LE.—MuUiph/ Ike cubic fett bi/jS, and add 1 buy/ivf for each SM, or in th,U 
proporlion. 

To fiiid the contents of a bin or crib in bualiets, by heaped measure. 
RuLE.—M«Uiplt/ the cubic feei by .63. 

Rbuabe. — If the ctihjlarr, lake tbe ratan width. • 

To find the number of shelled hushels in a apace occupied by unshelled corn. 
Rule. — Divide the cubic iiiches by SSJfi, or muUiply the cubic fett by io. 

To find the dimengiong of a bin to hold a certain number of bushels. 
Rule, — To the number of bushels add one-fourth of itself, and the «whi mil be 
■ the cubic feet required, to within one three-hundredth part. 

To find tfio exact number of -Btricken huehela in a bin. Eule. — Divide the 
cubic itic/ies by 2150.42. 

To find the exact number of heaped bushels in a bin. Bule. — Divide the 
cubic inches by S747.71. 

To find the cajiacity of circular tanks, cisterns, etc. Bule. — TIte square of 
the diameter, vudtipUvd by the depth in feet, will give the number of cyhndrtcal 
feel. Multiply by 6\ for gallons, or multiply by .1866 for barrels. 

Behabe. — !□ (ankB or casks having bilge, find the mean diiameter by taking one-half of the 
mm of the diamulers al the head ami bilge. 

To find the number of perches of masonry in a wall, of 24} cubic feet in a ■ 
perch. Bule. — Multiply the cubic feet by .0404, 

To find the number of perches of masonry iu a wall, of 10^ cubic feet in a 
perch. BfLK. — Multiply the cubic feet by ,0606. 

Reuabk.— The above U correct within j^mi part. In targe coDtracts add -^ of 1%, 

Example. — How many perches, of 24^ cu. ft. each, in a wall 150 ft. long, 50 
ft. high, and a ft. thick? 

Explanation.— SAwf JfrfAod.— 160X50 x8 = 15000; 15000 X -0404== 806; add ■^^, at 
.QOe = 60fi.S06. 

EiUnded Meactl.~lSO X 50 X 2 = 15000; 1.5000 + 24.75 = OOfl.O, same m before. 

Same example, perch of Ifij cu. ft. 

Ekplanation.— iStert Method.— ISd X 50 X 3 = 15000; 15000 X .U606 = BOO; add jAo = -8; 

BOS 4- .0 = 000.0. 

To find the number of cubic feet in a log. Bule, — Divide the averagt 
diameter in incites by 3, square the quotient, multiply by the length of the hg 
in feet, and divide bjf 36. 



' the log j 
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To find the number of feet, board measure, in a log. Rule. — Multiply the 
cubic feet J as above obtained, by 9. 

HAY MEASUREMENTS. 

464. Few products are so difficult of accurate measurement as hay, owing to 
the pressure, or the want of it, in packing, time of settling, volume in bulk, and 
freedom from obstruction in packing. Plainly, the larger (higher) the stack, or 
mow, and the greater the foreign weight in compress, the more compact it will be. 

465. The accepted measurements are of three kinds: 

1st. To find the weight of hay in a load or shed loft, unpressed. Rule. — Allow 
540 cubic feet for a ton. 

2d. To find the weight in common hay barn, or small (low) stack. Rule. —Allow 
Jfi5 cubic feet for a ton, 

3d'. To find the weight in mow bases in barns, compressed with gram, and 
in butts of large stacks of timothy hay. Rule. — Allow 324, cubic feet for a ton. 

CUBE ROOT. 

466. The Cube or Third Power of a number, is the product of three equal 
factors. 

467. The Cube Boot of a number is one of the three equal factors the 
product of which represents the cube. Thus, a cubic foot = 12 x 15J X 12, or 
1728 cubic inches, the product of its length, breadth, and thickness; and since 
12 is one of the three equal factors of 1728, it must be its cube root. 

468. The operation of finding one of the equal factors of a cube is called 
extracting the cube root. 

469. As shown in the explanation of extracting the square root, the first 
point to be settled in extracting any root is the relative number of unit orders 
or places in the number and its root. 

470. Units and Cubes Compared. 

Units. Cubxs. 
1" = 1 

2* = 8 
, Remahk. — From this comparison may be inferred the following: 

Ist. The cube of any number expressed by a single figure cannot have 

4 = 64 less than one nor more than three pkices or unit orders. 

5* = 125 2d. Each place added to a number will add three places to its cube. 

C" = 216 8d. If a number be separated into periods of three figures each, begin- 

r^i ^ 2^2 ' ^^S ^^ the right hand, the number of places in the root will equal the 

^t Ki ft number of periods and partial periods if there are any. 

9* = 729 
10* = 1000 

471. To help in understanding tlie cube root, first form a cube and thus 
ascertain its compoiient parts or elements. Take 57 as the number to be cubed. 



Ofekatioh. 

50 + 7 

50 + 7 

(50 X T) + 7' 

50' + (50 X 7) 

60' + 2 (50 X 7) + 7' 

50 + 7 



CUBE ROOT. 



(50' X 7) + 2 (50 X ' 

+ 3(50'X7) + (50X^ 



Espi-ASATI OB. —Cubing 57. we 
bave 57 X 57 X 57 = ISSIK: or. 
sepnraliDg 57 into lla tens nod imtb 
gives tens or SO + 7 unit*; or, 
*&0 + T. Cube the giTcn mudtMr. 
byndDgit in tbis form three ifana 
B8 a taclor, mid the remih la ISaitt. 



50' 



h 3 (50' X 7) + 3 (50 X V) + T = 185193 



each to the other id the formation of t 
Opekatiok 

t» + 3t»u + 3tii'+u'=185.193 (5 7 

t* =l-i5.--B r 125000 
3t»u + 3iii*+ n»= 110193 = rem. 



472. From thie result observe that 57' = tlic cube of the tens, plus three 
times the square of the tens multiplied by the units, plus three times the tens, 
multtpticd liy the sqaiirc of the units, plus the cube of the units; or that the 
cube of any number made up of terts and wm/s = t" + 3t' u + 3 t u' + u', 
wliich for the purjioBe of reference wo will call Ftmimla (a). And if all ordere 
above simple units iirc considered tens, Formula (n) will apply to the cnbe of any 
number. 

473. To assist ill understanding the operation of extracting the cube root, 
observe the forms iind dimensions of the illustrative blocks, and the relation of 

iipletc cube. 

ExPi^SATios.— Since the block (AJ 
is a cuIjc, Ibe number reprtaenting ibe 
length of its side will be ila cube root. 

The given nuraber consists of two 
pvriods of three tlgures cnob, tbcrcfore 
ila culje root will contain two places, 
teas and iiiyts. 

Since ibu ;;iven Dumber ia a product 
of its root lukcu three times as a factor, 
ibe dml figure, or blgbest order of tlie 
rool, must be obtained from the flnrt 
kCt bund period, or highest order of Ibe 
power; therefore, find Brat Ihe greatest 
uubc ill 135; siDCO 185 cornea between 
!25 (the cube of D) and 210 (the cube of 
6) Ibc tens of the root must be a plus a 
ciTiaiu xcmaindor; therefore, write B in 
the root as ila lima figure. 

Subtracting the cube of the toot 
figure thus found {5 lens, or 80)' = 
125000, by Uking 125 from the left 
hand period, 133, and ki obviate the 
necessity of writing the cipbers ; to 
Ihia rem:iinder bring down the next, or 
light hand period. 103, thus obtaiiiiiig 
IIS llie entire remainder 60193. 

lieferriog to Formula ia), obserre 
that, baring subtracted from tbo (firax 
number the cube of it£ tent [t*], llw 
remainder, 00193, must be equal to 3 1* 




t« = 25u0 
3 t» = 7500 
3t = 1S» 

3 1« + 3 1 = 7050 Irial divisor. 

3 t' n = 52500 

3 1 u* = 7350 

«' = 343 

3 1' u + 3 1 11* + u» = (iLii03. 



If a (Tibe (H). 50 indies io length o 




CUBE ROOT, 

each side, h formed, ite contenta will equal 12S000 . 
cubic [nches. aDd It will be shown thai the 
remaining 60103 cubic incbcs are 
added to cube (H) that it will retain Its 1 
cubicil form. In order lo do tbit, equal ad- J 
ditionx muat In made lo three adjacent Ktde^ , 
and these three sides, being each 50 iuches in 
length and 50 liirhea in width, tbe odditioulo \ 
RBoU of theni in surface, or area, la M ^ 
or .",U«. and on the three aides. 8 (50'). or 8 I*, j 
us iii tlie»iuares(C). It will alsoheobseired i 
ikut three ublon^ blocks (D) will bo required \ 
lo nil out ibc vticaticic« in the edges, and also 
ilie -small culw (E). ifi fill out ihe coi 
Since each of Ibc oblong blocks Lub a length xt i 
Q tens, or 00, inches, the three will have a length ol '^ 
-1 X SO inches, or 8 t. Observe, now, the aurface to ( 
l;i^ added lo cube iB), in order lo include iu its con- 
tents tlie 60103 remaining cubic Inches, bos been 
nearly, but nut eiactlj obtuined ; uiid siocc ruliic 
i.'ont«nts divided by surface measurements roust give 
units of lengih, the tluckncss of the three square* 
(C), and of the three oblong pieces (D|. will be de- 
termined by dividing G0108 liy Ibe surfiice of the 
three squarts, plus the surface of the three oblonj ., 
Mocks, or by 3 I' + O t ; Ibis iHvision may give k J 
rjuoticnt loo large owing to ilic omlsslou in Ihe divl- ' T 
sor of the small sijuarc in tbe corner ; hence sucb J 
surface measure token as a divisor, may with pro- i 
priety, be called a trial divitor. So using il. 7 i> 3 
uhtoinMl as ilie second, or unit figure o( the root. 

Assuming this 7 to be Ibe ibickuess of llie three 
square blocks (C), and boib the bight and ihickneM 
of the three oblong blix'kH (D), gives for the solid 
conleuts of Ibc Ibree square blocks (C). S250Q, and 
for the solid eonlents of the three obloog blocks (D), 
7a>0, or 3 I' u +3 t u' = 59850 ; and by reference ] 
to tbe Formula (a), observe that the only term 
meat required lo complete tbe cube of ^t -|- u) la the l] 
L'ube of the imita (u =). 

Now, lijreferencclo tbe Illustrative blocks, observe J 
that by |ilacing the small cube (E) in ila plnoe in tbe ■] 
romer, Ihc rule is emnjiUtc. And since (E) baa bi 
found lo roniain 7 X 7 X 7, or 343 cubic Inches, add 1 
t liis to tbe sum of 8 1> u 3 t u' u°, and olXain S I> u J 
.1- 8 t u* + u" = 60193; and if lo ibis t", or 1250(». | 
is added, the result Is t' + 3 I 'u + 3 t u 
1^5193, Farmvla (a); then subiracling 60193 from I 
tlie remainder, 60193, uolJiing remains. 

This proves that llic cube root of IS.'ilM is 07. By ] 
1 he operation is also proved the correctness of Form- 1 
•iln (a) : The cube of any number eijuals the cube of J 
ila lens, plus three times (he square of its tens mul-_f 
IS multiplied 1'y Ihe square of Its units, plus I 



nm^ 




150 EXAMPLES FOR PRACTICE. 

Klllc. — I- Beginning at the right, separate, the given 
periods of three figures nach. 

II- Take for ilie first root figitre the cube root of ihc greatest jmr 
cube in the left hand period; subtract its cube from this left h< 
period, and to the remainder bring down the next period. 

IIL DividB this remainder, using as a trial divisor three tinvee 
square of itte root figare already found, so obtaining the second or u 
figure of the root; next, subtract from the remainder three times 
square of the tens m,uiliplied by the units, plus three timss the 
multiplied by the- square of the units, plus the eitbe of tJic units. 

Remabes.— 1. Is excimples of more periods than two, proceed aa above, and after tnc 
figures are found, treat both lis tens for flnding ILe tbird root figure. For finding eubsei 
root figures, treat all ibose found as so many teDN. 

2. In case the remainder, at any time after bringing down the next period, be leas thai 
trial liiHiiir. place a clpllur in tlie root and proceed as before. 

3. Should the cube root of a miztd. decimn] be required, form periodt from the decimal 
right and left. If the decimal be part, point off from the decimal point to the right, ai 
need be annex decimal ciplicra to make pericxis full. 

4. To obtain approximate roots of imperfect cubes, to any desired degree of exact 
annex and xum di^imal periods. 

3. The cube root of a cotnmoD fraction is the cube root of ita numerator divided by the 
root of its denomloalor. 

0. The cube root of any common fraction may be found to any desired degree of exaci 
either by extracting the root oC its terms separately (adding decimal periods if need be) • 
firs! reducing Ibe common fraction lo a decimal and then extracting the root, 

7. The 4th root cuo t>e obtained by exlruLiing the square root of the square root. 

8. The 6lh root is obtained by taking llic cube root of Ihe square root, or the squarL' rt 
the cube root. 

EXAMPLES FOB PKACTICE. 

474-. J. What is the cube root of 1738 ? 

2. What ia tlio cube root of 15625 ? 

3. What is tlie cube root of 110593 ? 

4. What is the cube root of C59392G4 ? 

5. Find the cube root of 2140, to three decimal i)luce8. 

6. Find tlio citbo root of 119204, to two decimal places. 

7. Find the cube root of 4G982, to one decimal jjliice. 
S. Find the cube root of -^\. 
9. Find tlie cube root of -j'eYi'c 

JO. Find the cube root of ^ilSiJir- 

Jl. Find the cube root of 4Ti> ^"^ one decimal place. 

12. Find the cube root of ||f S, to two decimal phices. 

J3. Find the cube root of 25.416237, to two decimal places. 

J4. Find the cube root of 349G.25, to three decimal plaoee. 

15. Find the cube root of .4106, to throe decimal places. 

16. Find the decimal equivalent of the cube root of -J |, to two decimal pli 
by reducing the fraction to a decimal of six places and extracting the root ol 
decimal. 
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17, What must be the hight of a cubical bin that will hold 1000 bu. of wheat? 

18, The width and hight of a crib of unshelled corn are equal, and each is 
one-third of its length. If the contents of the crib are 'J'465 bushels, what is 

its length ? 

19, If the hight of an oat bin is twice its width, and its length is three and one- 
half times its hight, what must be its dimensions, if the bin holds 1750 bushels? 

20, A cubical cistern contains 630 barrels. How deep is it ? 

21, A square cistern, the capacity of which is 420 barrels, has a depth equal 
to only one-hftlf its width. Find its dimensions. 



DUODECIMALS. 

475. Duodecimals are denominate fractions of either linear, square, or 
cubic measure. They are found by successive divisions of the unit by 12, and 
are added, subtracted, multiplied, and divided in the same manner as compound 
numbers, though they maybe treated us fractions, 12 being tlie uniform denom- 
inator. The scale is uniformly 12. 

476. The Unit of measure in Duodecimals is the foot. Its first division by 
12 g\\(}Q primes ( ' ); primes divided by 12 give seconds ( " ), seconds divided by 
12 give thirds ( '" ), and so on. 

RE3fARK. — Duodecimals are but little used. 



MISCELLANEOUS MEASUREMENTS. 

477. A Triangle is a plane figure bounded by three straight lines. 

478 To find the area of a triangle, tlie base and liight being given. 
Rule. — Multiply the base by one-half the hight. 

To find the area of a triangle, when the three sides are given. Rule. — Find 
one-half of the sum of the three sides; from this subtract each side separately; 
multiply together the four results thus obtained, and extract the square root of tht 
product. 

To find the area of any plane figure, the opposite sides of which ara equal and 
parallel. Rule. — Multiply the base by the jjeipendicular hight. 

To find the area of a plane figure, whose opposite sides are parallel but of 
unequal length. Rule. — Obtain the average length, and multiply by the per 
pendicular hight. 

^^ ^^ 479. A Circle is a plane figure bounded by a curved line, 

every part of which is equally distant from a point within 
called the center. 

480. The Circumference of a circle is the curved line 
ciBCL*. bounding it. 




163 MISCELLANKOLS DEASTJKEUC! 

481. Tho Diameter ui u circlL- is a straiglit line passing tlirongh the oentor 
and t^rminatiag iu the circumforeacG. 

482. The Radius of i> circle is a, straight line passing from the cenur to 

any ]ioint of the circumforL'iice. 

483. To find the circumference of a circle, the diameter being given. 
B.ci.E.^Midtipli/ the diaiJieler by 3.14I6. 

Tofindthediumcterof acircle, the circumference beJnggiven. KuLE. — Dhidi 
the cirnnnference by 3.1^16. 

To find the area of a circle, tlie circnmference and diameter being gi^en, 
KCLE. — Multiply the circumference by the diameter, mid divide the product hij J. 

To find the side of agquare equal in area to a given circle. Rule. — Multiply 
^he circumference by .3831. 

To find the area of a square that can be inscribed within a given circle. 
Rvi.E.^Mul{iply tho s'/itfire of the radius by 3, and extract the square root of tk 



4-84. A Cylinder is a circular bwly <rf 
iiform diameter, the ends of which are 
rullel circles. 
Remakk. — The conTes surface of a cvliader to 

;niil lo the surface of a rectangular body, the kPgUi 
iii liigM of which an- cquitl to lUc circmnftrcnce 
■il bight of the cylinder. See the figure, A, B, C. 
. h;LL'k of the cylinder ia the acompanyiug diagram. 




485. To tind tiio surfaoBor area of a cylinder. 
yumference by tho hiyhl. 
To find the contents of a cylinder. Rule. — Multiply the 



Edlb. — Multiply the cir- 
of the base Ay 



s a solid, the 
or more equal 
point eallod a 



486. A Pyramid i 

base of whicii has three 
sides, terminating in a 
vertex. 



487- A Cone is a solid which has 
a circular base, its convex surface ter- 
minating in a point called a vertex. 




488. To find tho surface of a regular pyramid or cone. Hulk. — MuUiplg 
the perimeter or ciraitiifurence of the base, by one-half the slant hiijht. 

To find the contents of a pyramid or cone. RULE. — Multiply the area of tlu> 
base by one-third the perpendicular kigkt. 




EXAMPLES FOB PRACTICE. 

489. A Sphere is u solid bounded by a curved 
Burfiicc, all ptiiiits of which are equally distant from a 
point within called the fenter. 

190. The Diameter of a sphere is a line drawn 
through its center, termin.iting each way at the surface. 

■491. To find the surface of a sphere. Rule. — MuliipJy the square of ilt 
iliameler by S.14I6. 

Tu find the volnme of a sphere. Edle. — HfuUiply the cube of the dianisttr 
b<j .5336. 

To find how large a enbo may be cut from any given splioro, or may be | 
mscribed within it. Huls. — Divide the square of the diameter of the sphere Sjf 
3, and extract the square root of the qtiolietU; the root thtts found mil be the 
Jmtffh of one side of the cube. 

To gauge or measure the capacity of a cask. Rule. — Multiply the square of \ 
s Aiaimster in inches by the leitgth in inches, and this product by .003^; , 
nte result loill be the capacity in gallons, 

Remabk. — In case the ca«k U only partl;r full, stand il on enA. Sad the mean dlumetcr of 
Uie put filled, multiply its square b^ Ihe hight, and that product by .0034. 

KXAMPT.ES FOK PRACTICE. 

-In giving one eiample niidtr each o( the severel preceding rules in 
menlE, the object is kb much for reference us for practice in solving. 

492 f- How many siptare feet in tJie gable end uf a house 24 ft, wide and | 
8 ft 6 in. high ? 

2. Find the nnmoer of square yards in a triangular sail, the sides of which \ 

are 3G ft., 45 ft., and 48 ft. reapectivoly. 

S. How many acres in a recbingular field 108 rods long and 48 rods wide P 

^ A farm stretches across an entire section, being 200 rods wide on the west 

line and ICO rods wide on on the east line. How many acres in tiie farm ? 

5 How many feet of fence will inclose a circular pond S3.5 ft. in diameter P 1 

G, What is the diameter of a circle, the circumference of which is 90 rods ? J 

7. The diameter of a circular park ts 50 rods. How many acres does the j 

park cover ? 

What is the side of a square having an area eqttal to that of a circle 100 ft. ' 
diameter ? 

What is the largest square timber (hat can be hewn from a log 42 inches 
^iii diameter ? 

10. Wliat will be the cost of a slieet-iron smoke-stack 40 ft. high and 2 ft. in j 
leter, at 15^ per square foot ? 

Find the capacity in gallons of a tank 14 ft. deep and 18 ft. in diameter? j 
12. A pyramid has a triangular base 3 ft. on each side, and a slant hight of ' 
of 10 ft. Find the nnmber of square feet in its surface. 
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IS, A tent is in the form of a cone; if its slant hight is 16 ft and its base 

circumference 30 ft., how many square yards of duck were used in making it ? 

H. How many square inches of leather will cover a foot ball 8 in, in diameter? 

15, How many cubic feet in the contents of a globe 4 ft. in diameter ? 

16, The diameter of the earth is 7901 miles, and that of the planet Jupiter 
85390 miles. How many spheres like the earth are equal to Jupiter ? 

17, What will be the length of the largest cube that can be cut from a 
sphere 7901 miles in diameter ? 

18, A cask 28 in. at each end, and 34 in. at the bilge, is 3 ft. long. How 
many gallons of water will it hold ? 

19, If a cask 24 inches at the chime, 30 inches at the bung and 3 feet long, 
is 2 full, how many more gallons may be put into it ? 



TABLES AND CUSTOMS IN THE PAPER AND BOOK TRADE. 

493. Paper in the stationery trade is sold by the following 

Table. 

24 sheets =1 quire. 

20 quires = 1 ream. 

2 reams =1 bundle. 

5 bundles = 1 bale. 

A bale contains 200 quires, or 4800 sheets. 

Remarks. — 1. In copying, 2^ folio is usually 100 words. 

2. In type-setting, an em is the square of the body of a type, used as a unit by which to 
measure the amount of printed matter on a page. 

494. Books are sometimes classified by their size, or the number of pages in 
a sheet. 

Name. Shec>t folded into. Padres- 

Folio, _ 2 leaves, 4 

Quarto, 4to 4 leaves, _ 8 

Octavo, 8vo 8 leaves, . _ _ _ 16 

Duodecimo, 12mo 12 leaves, 24 

16mo IG leaves, 32 

18mo 18 leaves, 36 

24mo _ 24 leaves, 48 

32mo 32 leaves, 64 

Table for €<niiiting. 



12 units = 1 dozen. 
20 units = 1 score. 



12 dozen --. 1 gross. 

12 gross = 1 great gross. 



Table for Land and Lot Measures. 



104J feet square = i^ of an acre. 
147^*^ feet square = ^ of an acre. 
208y'V feet square = 1 acre. 



10 rods X 16 rods = 1 acre. 
8 rods X 20 rods = 1 acre. 
40 yards X 121 yards = 1 acre. 



THE METRIC SYSTEM. 
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THE METRIC SYSTEM. 

496. The Metric System is a decimal system of denominate numbers. 
It is in use in nearly all the European States, in South America^ Mexico, and 
Egy])t. It is also used somewhat in Asia, and is authorized bylaw in the United 
States; but its use here is so limited as to justify only a reference to it, and the 
presentation of its unit equivalents in our weights and measures, as a reference 
for interested parties. 

496. The Unit of Length and basis of the system is the Meter= 39.37+ 
inches, being one ten-millionth of the distance from the equator to the pole. 
The unit of area is the Ar (A.); the unit of solidity is the Ster (S.); the unit of 
weight is the Gram (G.); the unit of capacity is the Liter (L.). Higher denom- 
inations are called Dek'a (10), Hek'to (100), Kil'o (1000), and Myr'ia (10000). 
liower orders are called Dec'i (tenths), Cen'ti (hundredths), Mil'li (thousandths)- 

Metric Liinear Table. 



10 mil'li-me'ters (mw) = 1 cen'ti-me'ter cm 

10 cen'ti-me'ters 
10 dec'i-me'ters 



10 me'ters 
10 dek'a-me'ters 
10 hek'to-me'ters 
10 kiro-me'ters 



= 1 dec'i-meter dm = ^^ M. 

= 1 Meter M. 

= 1 dek'a-me'ter Dm = 10 M. 



= 1 hek'to-me'ter Ilm = 100 M. 

= 1 kilVme'ter Km - 1000 M. 

= 1 myr'ia-me'ter Mm == 10000 M. 

Rbbcabks. — 1. AH tables are formed in a similar maDDer. 

2. In naminfT units, abbreviations are commonly used. 

3. The system being on a decimal scale, the full mastery of the names of the higher and 
lower denominations, with unit equivalents, will be sufficient for practical use. 

497. An Act of Congress requires all reductions from the Metric to the 
common system, or the reverse, to be made according to the following 



Tables of £quivaleutH. 

LiKEAR Measure. 



1 inch = 2.54 centimeters. 
1 foot = .3048 of a meter. 
1 yard = .9144 of a meter. 
1 rod = 5.029 meters. 
1 mile = 1.6093 kilometers. 



1 centimeter = .3937 of an inch. 
1 decimeter = .328 of a foot. 
1 meter = 1.0936 yards. 
1 dekaraeter = 1.9884 rods. 
1 kilometer = .62137 of a mile. 



Square Measure. 



1 sq. inch = 6.462 sq. centimeters. 
1 sq. foot = .0929 of a sq. meter. 
1 sq. yard = .8361 of a sq. meter. 
1 sq. rod = 25.293 of a sq. meter. 
1 acre = 40.47 ars. 
1 sq. mile = 259 hektars. 



1 sq. centimeter = .155 of a sq. inch. 

1 sq. decimeter = .1076 of a sq. foot. 

1 sq. meter = 1. 196 sq. yards. 

1 ar = 3.954 sq. rods. 

1 hektar = 2.471 acres. 

1 sq. kilometer = .3861 of a sq. mile. 
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MONEY OF THE GEKKAN BMPIRE« 



Cubic Measuee. 



1 cu. inch = 1C.387 cu. centimeter. 
1 cu. foot = 28.317 cu. decimeter. 
1 cu, yard = .7645 of a cu. meter. 
1 cord = 3.624 ster. 



1 cu. centimeter = .061 of a on. inc 
1 cu. decimeter = .0353 of acn. foo 
1 cu. meter = 1.308 cu, yard. 
1 ster = .2759 of a cord. 



Measures of Capacity. 



1 liquid quart = .9463 of a liter. 

1 dry quart = 1.101 liter. 

1 liquid gallon = .3785 of a dekaliter. 

1 peck = .881 of a dekaliter. 

1 bushel = .2524 of a hektoliter. 



1 liter = 1.0567 liquid quarts. 
1 liter = .908 of a dry quart. 
1 dekaliter = 2.6417 liquid galloM. 
1 dekaliter = 1.135 })ecks. 
1 hektoliter = 2.8375 bushels. 



Measures of Weight. 



1 grain, Troy = .0648 of a gram. 

1 ounce, Avoir. = 28.35 gram. 

1 ounce, Troy = 31. 104 grams. 

1 pound. Avoir. = .4536 of a kilogram. 

1 pound, Troy = .3732 of a kilogram. 

1 ton (short) = . 9072 of a tonneau. 



1 gram = * 03527 of an ounce, Avoi 
1 gram = .03215 of an ounce, Tro 
1 gram = 15.432 grains, Troy. 
1 kilogram = 2.2046 pounds, Avoir 
1 kilogram = 2.679 pounds, Troy. 
1 tonneau = 1.1023 tons (short). 



Remark. — Metric quantities of any unit arc read like ordinary decimals. 



FRENCH MONEY. 

498. The Legal Currency of Trance is decimal, its unit being the^iV; 
Franc. 

499. The French coins are as follows: 

'100 francs, 
40 francs, 



Gold < 



i 5 francs, 
20 francs, Silver \ 2 francs. 



i 1 in 



Bronze 



inc. 



10 francs, 
5 francs. 

Table. 

10 millimes (m.) = 1 centime (ct.) = $.00193. 
10 centimes = 1 dccime (dc.) = .0103. 

10 decimes = 1 Franc (fr.) = .193. 



10 centimes, 
5 centimes, 
2 centimes, 
1 centime. 



MONEY OF THE GERMAN EMPIRE. 

500. The Fnit is the Mark = * .2385 United States money. It is divid 
into 100 pfennigs (poimics). 

The silver Thaler = $.72G United States money, 

501. The German coins are: 



Gold 



( 20 marks, 
^10 marks, 
( 5 marks. 



20 marks. 
Silver -{ 1 mark, 

20 i)fennig8. 



Nickel \ 1^ Vtonrn^. 
( 6 pfennifis. 
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MIBCKLUiNKOUS KXAMFI.E8. 

502. ^. What is the value, in English money, of $1750 in United States 
gold coin ? 

2. It required 12 }t. 6 mo. 1 da. to build the Brooklyn bridge. If it was 
completed July 4, 1882, when was its construction begun ? 

3. What is the board measure of 7 planks, each 16 ft. long, 15 in. wide, and 
3 in. thick ? 

4. How many acres of land can be bought for $25000, if a square foot costs 25^? 

5. A cellar is 24 ft. square inside of the wall, which is 9 ft. high, and 2 ft. 
thick. How many perches of 16+ cu. ft. each does the wall contain? 

KsMARK. — Sometimes 24f cubic feet are reckoned as a perch, bat IMS is rarely done by 
contractors or architects; girt measurements are taken. 

6\ How many shingles, 4 inches wide, laid 6 inches to the weather, would be 
required to cover the roof of a bani 60 ft. long and 24 ft. wide on each side? 

7. The highest chimney in the world is at Port Dundas, Scotland, it being 
450 ft. high. How many rods in hight is it ? 

8. The Italian Oovernment pays out yearly $2140000 to 32590 monks and 
nuns. What is the average sum received by each ? 

9. What will be the cost of the plank, at $18 per M, that will cover a floor 
24 ft. by 13 ft., if the plank is 2^ inches in thickness ? 

10. A farm having 225 rods fronting the road, is 95 rods wide atone end and 
72.5 rods at the other. How many acres does the farm contain ? 

11. If the capacity of a cask is 64J wine gallons, how many quarts of berries 
• will it hold ? 

12. A bird can fly 1° in 1 hr. 10 m. 12 sec. At that rate, in what time can 
it encircle the earth ? 

13. What will be the cost in Paris of a cargo of 38500 bu. United States 
wheat, at 10 fr. 60 cent, per hektoliter? 

U. How many francs are equal to $275. 

15. The largest shipping lock in the world is at Cardiff, it being 600 ft. long, 
80 ft. wide, and 32 ft. deep. What is its capacity in barrels ? 

16. When it is noon at the point of your observation, what is the time at a 
point 1500 statute miles due south-west ? 

17. If your coal costs $5.60 per ton, and you use 65 lb. per day, what will 
be the expense of your fire for the months of the winter of 1891-2 ? 

18. How many barrels of water in a cistern 12.5 ft. long, 10 ft. wide, and 
7.5 ft. deep ? 

19. A carriage wheel 4 ft. 3 in. in diameter will make how many revolutions 
in going 62.5 miles ? 

20. If Wm. H. Vanderbilt died worth two hundred millions of dollars, in 
what length of time could his fortune, in silver dollars, be counted by one person, 
counting 60 per minute and working 10 hours per day for 365 days each year ? 

£1. What will be the cost of 10 sticks 2 in. by 4 in., 10 sticks 2 in. by 6 in., 
10 sticks 4 in. by 4 in., and 10 sticks 2 in. by 10 in., if the sticks are each 16 ft. 
long and the cost is $15 per M ? 



158 EXAMPLES IN DENOMINATE NUMBERS. 

52. How manj jards of AKininater carpeting, } of a yard in width, aod laid 
lengthwise of the room, will be required to cover a floo&21 J ft. long and 18J ft. 
wide, making no allowance for waste in matching the design P 

53. How mauy tons of 324 cii. ft. each, in a mow of hay 36 ft. 3 in. long, 18 
ft. 10 io. wide, and 13 ft. 6 in. Iiigh ? 

2^. Two astronomers, located at different points, observed at the earns instaQt 
of time an eclipse of tlie moon, one seeing it five minutea after 9 p. m., local 
time, and the other five minutea before midnight. How many degrees of longi- 
tude separated the observers ? 

S5. How many Ai^oirdnpois pounds in 10 myriagrams 4 kilograms. 

26, If the sun is 93 millions of miles from the earth, and a cannon ball travela 
nine miles per minute, at what time would a hall fired from the earth at one 
minute after 3 o'clock P. M., Dec. 25, 1889, reach the sun at that rate ? 

27. How many francs are equal to £425 ? 

38. Allowing 305 sq. ft. for doors and windows, what will be the cost, at 40^ 
per gqnare yard, of plastering the ceiling and walls of a room 45 ft. long, 35^ ft. 
wide, and 12 ft. 3 in. high ? 

39. How many German marks are equal to tl500 United Slates money P 

30. A pile of wood built 10 ft. high and 22 ft. wide must be how long to 
contain 125 cd. ? 

S!. The main centennial building at Philadelphia iu 1876 was 1880 ft. long 
and 4')4 ft. wide. What was its area in acres, square rods, and square feet ? 

32. Reduce 47 mi. 216 rd. II ft. 5 in. to metric units. 

33. It i'2 4 s. 6 d. is paid for a coat and vest, and tJiu coat costs 4 b. more 
than twice us much as the vest, what is the cost of each, in United States money? 

34. From .001 of a section, plus. 01 of an acre, take. 001 of a quarter section, 
idus .01 of a square rod. 

35. A grocer bought 12 bu. of chestnuts, at 13.50 per bushel dry measure, 
and sold tliem nt 15^ per quart liquid measure. Did he gain or lose, and how 
much ? 

36. How many dollars are equal to 2150 franca ? 

37. How many square feet of sheet lead will be required to line a tank 7 ft. 
in diameter and 12 ft. deep P 

3S. If bricks cost *5.50 per M, what will be tJio cost of the brick for a wall 
12 ft. high and 3 ft. thick, enclosing an acre of land 10 rd. wide and I6rd. long? 

39. The gold coiu of the commercial world suffers each year a loaa of one ton 
by wear or abrasion. What is the value, in United States gold dollars, of the 1ob3 
thus sustained? 

40. Reduce 250 hektars to common units. 

41. What will be the cost, at »I(1.00 per M, of a tapering board IS ft. long, 
and 9 in. wide at one end and IG^ in. wide at the other ? 

42. A German immigrant liaving 1000 thulers and 500 mai'ks, exchangee them 
for United States money. How many dollars should he receive ? 

43. The bight, width, and length of a shod are equal. What are its dtmen- 
Bions, if it will contain 125 cords of wood ? 
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44. A train of 45 cars of Lehigh coal averages, by the long ton, 23 T. 7 cwt 
3 qr. 10 lb. per car. What is the value of the coal, at $5.25 per short ton ? 

45. How many feet of lumber in a box 6J ft. long; 5J ft. wide, and 3^ ft. 
deep, inside measurements given, and lumber 1 inch in thickness ? 

46. What will be the cost of carpeting J yd. wide, and lining i yd. wide, to 
cover a room 24 ft. long and 20 ft. wide, if the strips of caq^et are laid the 
long way of the room and there is a waste of 9 inches at one end in matching, 
also an allowance of 10^ in width and 6^ in length for shrinkage of the linings 
the carpet selling at $2.25 per yd., and the lining at 30^ per yd. 

47. A pile of wood 56 meters long, 18^ meters wide, and 3^ meters high, was 
sold at $6 per cord. How much was received for it ? 

4^. A farmer filled a bin 9 ft. wide, 12 ft. long, and 7^ ft. deep, with wheat 
grown from a field yielding 32J bu. per acre. How long was the field, if its 
width was 50 rods ? 

4^. Seasoned pine in freighting is estimated to weigh 3000 lb. per M, and 
green oak 5000 lb. per M. How much freight must I pay, at $1 per ton, on 
a car load of 3265 ft. of pine and 3795 ft. of oak ? 

50. How long is the side of the largest cube that can be cut from a spherical 
enow ball 5 ft. in diameter ? 

51. Glenn's California reaper will in 12 hours cut, thresh, winnow, and put 
into bags, 30 A. of wheat. How many days, of 15 working hours each, will it 
require to harvest and thresh the wheat of a field 125 rods wide and 240 rods 
long? 

52. An ounce of gold can be so beaten as to cover 146 sq. ft. AVhat weight 
of gold would be required for a sheet which will cover an acre of ground ? 

53. A farmer having 1240 bu. of corn in the ear to store in two rail cribs, 
builds each 9 ft. square on the inside. If one is built 10 ft. high and filled, how 
high must the other be built to hold the remainder ^ 

54. The Hercules ditcher, of Michigan, removes 750 cu. yd. of earth per 
hour. In how many days, of 12 working hours each, can it dig a ditch 7 miles 
in length, 8 ft. in depth, 24 ft. wide at the surface, and 16 ft. at the bottom ? 

55. If a car carrying 20 tons of freight is with its couplings 42 ft. long, what 
would be the length of a train carrying Vanderbilt's two hundred millions of 
dollars, if it is all in standard silver dollars, and any fractional part of a car load 
18 rejected ? 
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PERCENTAGE. 

503. Percentage is a term apiilied to computing by hundredths. 

504. The Elements of Percentage are, the Base, tho Hale, the Anwunl Pm 
Cent. J the Differetice Per Cmt., tho PercetUage, tlie Amount, and the Difference. 

606. The Base is the iinmbor upon which the percentage is compntwl. 

606. The Bate Per Cent, denotes how many hundredths of the base are to 
be taken, iind is usually expressed as a decimah 

607. Per Cent, is an abbreviation of tho Latin words per centum, ei^ifying 

by the hundred, or a certain number of each one hundred parts. 

508. Tbe Sign, ^, ia used to denote per cent. 

509. The Rate may be expressed sis a jiart in a common fractional ft 
as 3 ; in the form of an extended decimal, aa .01C25 — \^^ ; but only when 
expresBed in hundredths can it with strict propriety he considered a rate per 
cent. Thus, .12, .06, .15^, .OSJ, aro each a rate per cent. 

510. To read percent., call the first two places ^orcen/., and the added places, 
if any, fractions of 1 per cent,; as, .2125 read as 21 and one-fourth jier cent. 

511. To express per cent, as a common fraction, write the per cent, for a 
numerator and 100 for a denominator, and reduce; thus, 25^ = -^ = \. 

512. To change a common fraction to an equivalent per cent., apply the 
decimal explanation, Art. 246. Divide tho numerator by tho denominator, and 
give tho quotient at least two decimal places. 

613. Every rate jjer cent., being aa many hundredths, requires at least two 
decimala places; hence, if the per cent, be less than 10, a cipher must bo jirefixed 

■ to the figure denoting it; thus, 2|* = .02. 

614. The Amonnt Per Cent, is 100 per cent, increased by the rcUe, or 1 
^us the rate. 

515. The Difference Per Cent, ia lOO percent, diminished by the ro/a, 
or 1 minus the rate, 

ItEMjutK. —Where tbe rote per cent, ia tlie equivoleut of a commou fraction, use- in solulioD 
whichever is most couvcoieoU 

616. The Percentage ia the sum obtained by multiplying the base by the rale, 

617. The Amount is the sum of the iase and percentage. 

B18. The Difference is the remainder after deducting the percentage from 
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619. The Base is either an abatract or denominate number; the rate pei 
cent, is always abstract, and the percentage, lunonnt, and difference are always 
like the base. 

Rbmab^. — 1. In all opera^oDB where e, decimal rate is used, too great ore cannot be tekea 
to express all decimal teniu with exftcOKSB. 

2. As the greater part of oommeiclal cahwUtiaiis are baaed upon penxiitage, the Impwtenoe 
of a thorough mastery of its principles will bv reudllv perceived. 

530. Since ^er cent, is any number of hinidrvdiks. it nuiy be expressed either 
as u decimal or as a common fraction, and thu tublu of aliquot parts can be used 
with little variation and to grciit «ilviitiingG in many operations in percentage. 
Hence, the rules given nnder Special Appucations may be applied in tbia 
subject, 

TaUe. 

DeolmRl. Com. Ftao. Lowest Terms. 



per cent. = 
per cent. = 
per cen 
per cen1 
per ceni 
per 

per com 
per cenI 
per cen 



.01 
.02 



150 



10 per e 

19 per cent. 
14 per cen 

16 per ceni 

20 per cen I 
25 per 
30 \mv cenI 
50 per ceni 
75 per cenI 

100 per cent. 
per cenl 
per cent. 
IJ per cenl 
IJ per cenl 
2^ l>er cenl 
8i per ceni 
G\ per cen I 
8i per con 
12^ per cenl 
16J ]>er cenl 
33^ per cenl 
68^ per ceni 
6C§ per cen 
87 J per cenl 



.07 



= -j^ reducible to -ji,. 

= t4t reducible to yj. 

= tJtt reducible to yjj. 

= -rlr reducible to ^. 

= -riir reducible to y„. 

= -rf, reducible tu -^. 

= yJr reducible to ■^. 

= ifi reducible to ^. 

= tJt reducible to t^. 

= fA reducible to -^. 

= VA reducible to ^. 

= iVly reducible to -^. 

= iVV reducible to ^"5. 

= -jVj reducible to \. 

= i^'j reducible to i. 

= T^ reducible to ^. 

= -jW reducible to i. 

= tVh reducible to J. 

= m reducible 

= 4H reducible 

= -}-J^ reducible 

— .0125 = -rkfhs reducible 

= .0166J = ynihr reducible 

= .035 = tuJtt reducible 

= .033^ = sVW reducible 

= .0G25 = t^Ut, reducible 

= .0833i = ^%\ reducible 

= .125 = tWt reducible 

= .1661 = -^VVV reducible to f 

= .333i- = iiU reducible 

= ,025 = -AVi) reducible 

= ,6CS = fU reducible 

= .875 = ^(iVir reducible to 



= .10 



= 1.00 
= 1.25 

:^1.50 



A- 

A- 
A- 



EXAMPLES IN PERCENTAGE. 

531. The relation between tliu elements of Percentage is unch, tlmt by llie 
application of tlie General Principles of Multiplication and Division, if any 

two of the elements, except amount per cent, and difference per cent;., an 
jiven, the other three may he found, 

532. To find the Percentage, the Barc and Rate being given. 

ExAVPLK.— What is 25* of »4fi8 ? 

FresT Explanation. — Sfi per cent, equals .25: therefoWi 
Operation. ^ ^^ ^^^ ^j l^gg ^^^1^ j^gg multiplied by ,35, Equal) 

♦468 = base. »in, 

.29 = rate per cenl. Second Ekplas.^tion.— ^68 is 100 per cent, of itself: 

mrioO = percentage. -"d^ce 25 per ceut equals i of lOO per cent.. SGpe^ 

' ° ot $468 will be J of that sum, or $117. 

Rules.— i. Multiply the baea by Ifie Tate expressed deeimaUy. Or, 
S. Take such a part of the base as the number expressing the rate ii 

part of 1. 

Rkuakk, — When the rate is an nliqiiot gmrl of 100. the perceulage ma; be found by taUng 

a like part of the base; thua, for 10;: lake ]>o, for 35:! take i, for SSi% lake i, etc. 

Formula. — Percentage = nase X Rate. 

KAAMPLKS FOK MENTAL PKACTICE. 

623. What is 

J. 5 per cent, of 100 ? \ 4. 20 per cent, of oOO ? I 7. 25 per cent of 1440 P 

2. 12 per cent, of 600 ? \ S. 25 jier cent, of 1200 ? «. 8 per cent, of 450 ? 

S. 15 per cent, "t 800 ? I H. 33J per cent, of ,^j ? I 9. 50 per cent, of GSn ? 

exampuj:^ for written practice. 

524. J. A man owning 350 acres of land, sold 20|* at one time, and 26i( of 
the remainder at another time. How many acres did he have left ? 

2. If It ranchman having 5450 sheep, lost 20^ ijy a storm and afterwards 
sold 20:i of those remaining, how many sheep did he sell? 

5. A collector deposited $13500 in coin, and 12^;^ more than that amount 
in bank bills. What was the total of his depositF 

4. Find llj^ of 1680 lb. of wool. 

5. Find IGJ^ of 13 lb. 3 oz. of silver. 

fi. From a charge of $675, made for a bill ot goods, 8;* was deducted. What 
was the net amount of the bill ? 

7. If 526 barrels of salt were bought for #1,10 jier bar., and sold at an advanoe 
of 15^, what was gained ? 

S. Two men, each having tl2500, made investments, from which one gained 
15!i;, and the other lost 35^. How much did each then haveP 

9. How mnch greater is 124:* of *1550, than 7^% of *2I50 ? 

JO. Having raised 1240 bushels of wheat, a farmer used 5* of it for seed and 

5* for bread; he then sold to one man 10* and to another 25* ot what remained. 

How mauv bushels had he left ? 
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' 11. Having #75000 to invest, ii gentleman bought United States bonds with ] 
SSi-t of iiis money, a home with 20^, and invested tlie remainder equally in farm j 
lands and manufacturing stock. How much did he pay for tlie farm lands ? 

12. I owed Jolin Smith #1750, and paid at one time W^ of the debt, at * 
another time 3a^ of the remainder, and at another time 25^ of what then re- 
mained unpaid. How much of the debt did I atill owe ? 

13. A capitalist owning J of a coal mine, sold S2i^ of his share for #65000, 
At that rate, what was the entire mine worth ? 

14- "A jobber having bought 2160 Iwigs of coffee, sold at one time iiji%, at 
another 25^6 of what rt;maiued, and at a third sale 15^ of what still remained. 
Find the value of what was left, at #18 per bag. 

15, Of a farm containing a half section of land, 15^ was in wheat, SSjt in ] 
OfttB, 5% in potatoes, and the remainder devoted equally to orchard, com, beans, j 
and pasture. How many acres were in pasture ? 

16. A farmer having 156 sheep to shear, agreed to pay for tiieir shearing 4jt' I 
of the sum received for their wool. If the fleeces averaged 7i lb. and sold tot i 
30? per pound, how much was paid for shearing ? 

J7. A specnlator having $-tl8^0, invested 50^ of it in oil, on mhich he lost ! 
l^•6 ; the remainder he invested in cotton, which he sold at 9^ below coat. 
How much was received from both sales ? 

IS. A trader bought 12 mustangs for #400, and after selling 2ojt of the num- 
ber at a gain of 50j6, and 33^^ of those remaining at a gain of l^^, sold those 
Btill on hand at #30 per head. Did he gain or lose, and how much ? 

525. To find the Base, the Percentage and Eate being given. 



Remark.— Since the base t 
be a product; if, therefore, it t 
Example. — By-selling 4'S of a stock of f 
c stock ? 



multiplied liy the rate produces the percentage, percentage mtiit I 
is divided bf tutber factor, ttie guolient will be ibe uther factor, 

giiod^. II merchant realized J644. 
was tlie valne of the enti 

Opebatiob. _, 

Hiie. Percentage EiPLAKATloN.— If Uie value of 4 per ccnl. is #(H4, tlie value of 

04 ) '>44 00 ' ^^ *^'''' ^'^ ^ #1B1- Bnd if tbe value of 1 per ucnt. is #101, tba 

— '-e of 100 per ft ■" " " "" 



i. will be #1A100. 



16100 base. 
tinl^,— Divide the percentage by Die rate, expressed decimally. 
Formula. — Baae = Percentage -f Rate. 



EXAMPI.BH FOK MENTAI. FKAtTICK. 

526. 1. 846 = 6^ of what number ? 

2. 2150 = 10^ of what number ? 

S. 543 = 5^ of what number ? 

i. 219 = 3^^ of what number ? 

S. 150 = i^ of what number ? 

ff. A man sold 35* of his farm for #^120. IIow miRd 

tbat rate ? 
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7. What is the valud of a house renting for $360 per year, if the rent equals 
9fi of its Talae ? 
S. How many acres in a farm of which 12.6 acres is hut 5fi. 
9. Of what sum is $36 hnt 33^^ ? 

EXAMPUES FOR WRITTEN PRACTICIU 

627. i. A planter sold 76 hales of cotton, which was 19^ of his crop. How 
many bales did he raise ? 

i?. I paid $123.48, which was 16 J^ of a debt. What amount did I owe ? 

S. A lady paid for millinery, $17.50; for shoes, $11.40; for jewelry, 113.150; 
for furs, $78.55; and had expended but Ib^ of her money. How many dollars 
had she at first ? 

4. A clerk's present salary of $520 per year is only 75^ of what he formerly 
received. How much was formerly paid him ? 

5. A grocer, after increasing his stock to the amount of $6448, found that 
the new purchase was but 16j^ of the old stock on hand. What was the value 
of his old stock ? 

6. The owner of 68j^ of a mine, received $91510 from the sale of 25^ of his 
share. Find the value of the entire mine at that rate ? 

7. A, B, C, and D are partners; A furnished 15^ of the capital, B 25^, C 
42^, and D $16200. What was the capital of the firm ? 

S. A Wyoming ranchman lost 1684 cattle during a blizzard. How many had 
he at first, if his loss was only If^ of his herd ? 

9, The population of a county increased 22^ in ten years. If the births 
exceeded the deaths by 2166, and the county received 13234 immigrants during 
the time, what must have been its population before the increase ? 

10. A speculator owned a quarter interest in a mill, and sold one-quarter of 
his part for $11250. What was the mill worth, on that basis of value ? 

528. To find the Bate, the Percentage and Base being given. 

Remark. — The percentage is a product, the base being one of its factors. 

Example.— What per cent, of 480 is 120 ? 
First Operation. 

4.80 ) 120.00 ( 25 times. First Explaj^ation.— Since 480 is 100 per cent of itself, 1 

960 l>er cent, of 480 would he ^U part of it, or 4.80; and since 4.80 

^y'JTl is 1 per cent, of 480, 120 would be as many times 1 per cent. 

.M .»;aa as 4.80 is contained times in 120, which is 25 times; and 25 

^ ., ^ tunes 1 per cent, = 25 per cent. 

.25 = 25^. 

Secx)ni) Operation. ^ ^ «. .i. . x a ^ 

A(^c\\ Mc\ c\c\l 9^ — ^^<t Second Explanation— Smce the percentage is a product 
4«0 ; 1 m.W ( . .^D - A^^. ^^ ^^^ ^^^ ^^^ ^^ ^^^ quotient obtained by dividing the per- 

— centage by the base will be the rate. Or, 120 is if J, or \ 

2400 of 480; and since 480 is 100 per cent, of itself, 120, which is 

2400 \ of 480, must be i of 100 per cent., or 25 per cent. 
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SLulem—Divide the pereeniage by the base, carrying tJve quotient to two 
decimal pLaees. 

Formula. -» Bate = Percentage -s- Base. 

£XAMPIJ58 FOR lOOKTAI* PBAOTICJR. 

529. What per cent, is 



1. 25 of 125 P 


i. l^ of 100 ? 


7. 37i of 150 ? 


2. 40 of 160? 


6. 15 of 45 ? 


8. 200 of 10 ? 


S. 18 of 36 ? 


6. 125 of 1000 ? 


S>. 120 of 4 ? 



EXAMPUSS FOK WRITTBX PKACTIGCl. 

530. i. From a herd of 1184 cattle, 2% wore sold. What per cent, was sold? 

)^. S. O. Dun & Go. charged t21 for collecting an account of $600. What 
rate was charged ? 

S. Sold f of a stock of goods for what the entire stock cost. What was my 
rate of gain ? 

-{• What per cent, of 12 lb. 8 oz. is 2 lb. 8 oz., Avoirdupois ? 

5. Ftom a half section, 120 acres were sold, and afterwards 80 acres more. 
What per cent, was sold ? 

6. Of a stock of 800 busbBls of potatoes, 240 bushels were sold at one time, 
and 135 bushels at another. What per cent, was still unsold ? 

7. A merchant failed, owing $27984, his assets amounting to $16090.80. 
What per cent, of his debts can he pay ? 

8$ At a normal school there were enrolled 855 male pupils and only 185 female 
pupils. What per cent, more were the male than the female pupils ? 

9. A girl having $5.40, expended $1.35 for gloves, 45^ for flowers, and one- 
half of the remainder for a pair of slippers. What per cent, of her money had 
she left ? 

10. From a cask of lard of 314 lb., 78.5 lb. were sold at one time, and 25,^ of 
the remainder at another. What per cent, of the whole remained unsold ? 

11. Of a regiment of men entering battle, 1040 strong, only 260 came out 
anhurt, J of the remainder having been killed. What per cent, of the whole were 
killed ? 

531. To find the Amount Per Gent, the Bate being given. 

Example. — If the rate be 7,^, what is the amount per cent. ? 

Qpgjj^^^jjj Explanation. — Since the amount per cent. 

^^^ . ^ \ (definition, pag^l60), is always 100 per cent, in- 

^ * creased by the rate, we may find it by adding 

7^ = .07 = rate ^q^ ^^ ':^ul., or l, to the per cent, given. Hence, 

m^ « ^m , if the rate is 7 per cent., the amount per cent, will 

.07^ = 1. 07 = amount per cent. ^ ^^ ^^ ^^^ 

Rule.— t^dd the rate to the unit 1, 

Formula. — Amount Per Cent. = 1 4- Rate. 



166 EXAMPLES IS PERCENTAGE. 

EXAATPLKS FOR HKK'TAI. PRACTICK. 

532. 1. It the rate be 10;J, whiit will ]>q the amount per cent. P 
~. If the rate be T5;f, what will be the amount per cent,? 

3. If the rate be 110;^, what will be the amount per cent.? 

4. Find the amount per cent., if the rate per cent, be 16J? 

5. Find the amount per cent., if the rate per cent, be 87^ ? 

EXAMPI.ES FOR 'WRITTEN PRACTICE. 

533. i. Goods costing *1400 were sold for 111470. Find the amount jica 
cent, of the Bclling price ? 

S. Last month I sold $2750 worth of coffee, while the previous month I sold 
MOOO worth. What was the amount per cent, of my sales for the previous month 
as compared with those of the last month ? 

3. If tea costing 62J^ per pound sell ut 87^, what amount jwr cent, do the 
salea show as compared with the cost ? 

534. To find the Difference Per Cent,, the S&te being given. 
EXAMPLE.^If the rate be 5:J, what is tlio difference i*r cent.? 

Opkratios. Explasatiok,— Since the differenee per cent, (defimtloti, 

100;:^ = 1.00 = a unit, page 160). iacqmil to 100 per cent., or 1. leas the rate, if wc take 

^% = .05 = rale. the given rale, 5 per cent. , fTOm 100 per eenL , tbe remainder, 

'Jb% = .'Jo = dif. ^. 06 per cent., will be the answer required. 

Rule.— Subtract the rate froJti the unit 1. 

Formula. — Difference Per Cent. — 1 — Rate. 

£XAaiPI.Eg FOR HEMTAL PRACTICE. 

535. 1. If the rale be 15^, what ia the differeneo per cent. ? 
S. If the rate be Z~\f, what ia the difference per cent.? 

5, If the rate be ^i^, what is the difference per cent. ? 
.j. If the rate be 3J^, what is the difference per cent. ? 
5. If the rate be 70;^, what ia the difference per cent,? 



EXAMPLES FOR 'WRITTEN FRACTICK. 

536. 1. The pupils of a school are rediiced in iiuniluT from 112 tfl ^ 
What per cent, is tlio present of the former attendance ? 

2, Walter, having 48 marbles, gave Heni'V 15. What ptr cent, hud he left F 
5. Find the difference ]'er cent., if the rate eiputls i nf (. 

537. To find the Amoimt,tJe Base and Sate being given. 
Example.— What is the iiiiiunut of ojO iiicre;ised by S'E of ilselt ? 

UPEBATtON. ExpiuiXATiON. — Tlie amount equ.ils base plus percentage («!»■ ' 

550 = base, flnilioe, page 160). The biise ia 5.W and 9 [ler cent, nf 550 equiil* 

'"" ^ rate, jj_ ^^^^ percenlago; Iborefore the omounl must equnl 550 plu* 44, 

44.00 = per cent. or.'iB4; or,since550equal3 lOOper ccul. nf itself, an increascof 8 1 

550 = base. pe' eent. would givu 108 per tent, of llic originiil number: imd i 

108 per cent, of 550, or 1.08 limes 550 eijualB 5W. 



H^ OPEBATtON. 

H 550 = base, 

■ .08 = rate. 

^M 44.00 ~ per cent. 

■ 550 = base, 

^L &94 = amount 



eleft? ^ 

[tt>8«(A»- 1 
<50 equnl* 
plu* 44. 

reasc of 8 1 
II number; imd | 
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tules.— i. Find the percentage and add it to the base. Or, 
. Multiply the base by 1 plus the rate- 

Formula. — Amount = Base + Percentage. 

EXAMPUES FOB BUENTAX PRACTICE. 

•38. i. If the base is 1500, and the rate 10^, what is the amount ? 
If the base is 1356, and the rate 25^, what is the amount ? 
The base is 440 and the rate 5^; find the amount. 
The base is 1000 and the rate 18^; find the amount. 
The base is 252 and the rate 10^; find the amount. 
The base is 2150 and the rate 20^; find the amount. 
The base is 630 and the rate 33^^; find the amount. 
The base is 546 and the rate 16}^; find the amount. 
The base is 200 and the rate 125^; find the amount. 

EXAMPIiES FOR WRITTKN PRACTICE. 

39. 1, What amount will be received for a house costing $13500, if it is 
at a gain of 7^5^ ? 

A bought two horses for $180 each, and sold one at a ^ain of 20^ and the 
3r at a gain of 33^^. How much did he receive for both r 

A section of Kansas prairie was bought at $12.50 per acre, and sold at an 
ance of 40^. How much was received for it ? 

What is the amount of 768 increased by 25^ of J of itself ? 

What is the amount of $3144 increased by } of 16|j^ of itself ? 

If the base is $864.88 and the rate 3^^ of } of itself, what is the 
mnt ? 

40. To find the Difference, the Base and Bate being given. 

XAMPLE. — What remains after diminishing 450 by 10^ of itself ? 

Operation. 

)0^ = 450 = base. 

j^Qv __. iQ _ j.jjj.g Explanation. — Since 100 per cent, of the 

— number equals 450, 10 per cent, of it will equal 

)0^ dif. ^ 45.00 = percentage. 45. and 460 minus 45 equals 405. Or, since 100 

450 base ^^ ^®°^' ®^***^ ^50, 10 per cent, less than 100 

45 percentage. P®' ^"^•» ®^ ^ ^^ ^^^- ^*^^ equal 405. 

405 difference. 

ules.— i. Find the percentage and subtract it fronv the base. Or, 
Multiply the base by 1 minus the rate. 

Formula. — Difference = Base — Percentage. 

KXAMPL.KS FOK MENTAL PRACTICE. 

H. 1, If from a brood of 15 chickens 20,^3^ are lost, how many will remain? 
What number will remain if 225 is diminished by 33J;^ of itself ? 
If the base is 1050 and the rate 10^, what is the difference ? 
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4. 8IC9 less 2b^ of itself^ equals what nnmber ? 

5. 1440^ less 16f ^ of itself^ equals what number ? 

6. 800, less S7i^ of itself, equals what number ? 

7. 40, less 87^^ of itself, equals what number ? 

S. A boy having 648 ft. of kite string, lost 12ifi of iu How many feet had 
he remaining ? 

BXAMPI.KS FOR WKITTEN PlftACTIGB* 

542. i. A speculator lost 35^ of i of $16250. How much did he lose? 

2. A planter having 616 acres in rice, lost J of SSifi of his planting by flood. 
How many acres had he left for harvest ? 

S. Brown deposited 11147 in a savings bank, and his son deposited 21^ lees. 
How much was deposited by both ? 

4, An agent earned 1250 in May, 15^ less in June, and 20^ less in July than 
in June. What was the amount earned for the three months P 

543. To find the Base, the Amount, or Difierence, and the Bate being given. 

Example (first illustration). — What number, increased by 15fi of itseli, 
amounts to 345 ? 



Operation. 

= 1.00 

15^ = .15 Amount. Base. 



__ 1 HA ErPLANATiON.^Since the nymber must be 100 

?Kv Z ?K . ^ P^' ^^^'- ^^ *^^^» if it has been increased 15 per 

cent, 845 must be 115 per cent of that numl)er, 
115^ amt. fi 1.15) 345. 00 ( 300 if 115 per cent is 845, 1 per cent must be tIi <^ 

345 845, or 8; and 100 per cent wHl be 100 dmes 8, or 

^00 ^^• 

Example (second illustration). — What number, diminished by 35^ of itself^ 

equals 975 ? 

Operation. 

or^ =35 Explanation.— If the number be diminnhed 

l^ ~-l— ^*^- ^^' by 35 per cent of itself, there will be remaining but 

Qo^ dif. ^ = .65 ) 975.00 ( 1500 65 per cent, of itself; and if 65 per cent of the 

^^ number be 975, 1 per cent must be ^ of 975. or 

325 15; and if 1 per cent be 15, 100 per cent must be 

325 1«00. 

00 
Rules.— i. Divide the amount by 1 plus the rate. Or, 

S. Divide the difference hij 1 minus tlve rate. 

Formulas. — 1. Base = Amount -r- Amount Per Cent, 

2. Base = Difference -4- Difference Per Cent. 

EXAMPLES FOK MENTAL PRACTICE. 

644. i* If the amount is 750 and the rate 25^, what is the base ? 
2, What number, increased by 10^ of itself, amounts to 4-40 ? 
S. After 75^ of a number had been added to it, the amount was 525, What 
was the number ? 
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• 

4, After selling 30<i^ of his apples, a boy had 70 left. How many had he at 
first ? 

5. I lost $600 by a bankrupt, who paid only 85^ of his indebtedness. What 
was the full amount of my claim ? 

lEXAHPI^S FOR WmTTBN PRACTlCfi. 

646. -/• A builder gained 15^ by selling a house for tllSO. What was its 
cost ? 

^, Sold 946 tubs of butter for $5113, and thereby gained 205^. How much 
did the butter cost per tub ? 

5. The income from a tenement house is $6042 this year, which is 24^ less 
than it was last year. How much was it last year ? 

4. A liveryman paid $180 for a horse, which was 40^ less than he paid for a 
carriage. How much did he pay for both ? 

J. A drover gained 16f ^ on 33 head of cattle sold for $4081. What was the 
average cost per head ? 

6. Smith sold two horses for $1600 each, gaining 25^ on one, and losing 25^ 
on the other. What did the horses cost him f 

7. After paying 36^ of his debts, a man finds that the remainder can be paid 
with $19600. What was his entire indebtedness ? 

8. A boat load of wheat was so damaged that it was sold for $8500, which 
wm15^ less than its original value. What was its value before it was damaged? 

9. The attendance of pupils at a school during May was 954, which was 6% 
more than attended during April, and this was 80^more than attended during 
February. What was the attendance for February ? 

10. Which is better, to invest in a house that will rent for $30 per month, at 
^ on its Y;riue, or to invest the same amount in a farm that in two years will 
bring $7000 ? How much better in the two years ? 



REVIEW OF THE PRINCIPLES OF PERCENTAGE. 

646. ^. To find the percentage, the base and rate being given. Rule. — 
Multiply the hose by the rate expressed decimally. 

2, To find the base, the percentage and rate being given. Rule. — Divide 
the percentage by the rate expressed decimally, 

3, To find the rate, the percentage and base being given. Rule. — Divide 
the percentage by the base, carry i)ig the quotient to two decimal places. 

4, To find the amount per cent., the rate being given. Rule. — Add the 
rate to tlie unit 1. 

5, To find the difference per cent, the rate being given. Rule. — Subtract 
the rate from the unit 1. 

6, To find the amount, the base and rate being given. Rules. — 1. Mul- 
tiply the base by the rate, and to the product add the hose. Or, 2, Multiphj the 
base by 100 per cent, plus the rate. 
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7. To find the difference, the base aad rate being giren. Bdlbs. — Muttipt) 

the base by the rale, and aublracl the product from th« base. Or, Multiply Ha 
base by 100 per cent, minvs tba rale. 

S, To find the baae, the amount and rate being g^ven. Ritlk. — Divide Iht 
avwunt by 100 per cent, plus the rate. 

9. To find the biise, t!io difference and rate being giren. Bclb. — Dioidi 
the difference by 100 per cent, minus the rate. 

547. Percentage is applied to two classea of problems: 

J-Krsi, to thoBO in which time ia not an element; as. Profit and Loss, Com- 
mission, Brokerage, Inaanmce, Taxes, Castoma or Duties, and Trade DiscoanU. 

Second, to those in which time enters as an element; as, Interest, Bank Dia. 
count, True Discount, Eqnation of Accounts, and Exchange, 

Remark. — The pupi't should be drilled in the tormulBs and rules of simple or abi&MI 
Percenlage as above, and in Ibeir applicalion lo problems in applied Percentage lo follov. 

saSCEJJ.ASKOVS EXAJHFLES FOB PRACTICK. 

548. I At the battle of Waterloo, of the 145000 combatants, 61000 wan 
either killed or wounded. What per cent, were uninjured p 

£. The pressure on a steam boiler was 61. S lb., after it hod been reduced lOf. 
What wiia it before the reduction ? 

S. A pupil in examination answered correctly 56 questions, which was 30j( 
less than the number asked him. What should be bis average, on a basis of lOOr 

i. By assessing a tax ot}^, 1175000 was raised in a county. What amount 
of property wus taxed ? 

5. A benevolent lady gave 110500 to three charities; to the first she gave 
(2500, to the second 14500, and to the third the remainder. What per cent did 
each receive ? 

6. On attaining his majority, a son finds his age is 62i^ less than the age of 
his father. Find the sura of their ages ? 

7. If 8^ of B's money equals 2i% of C's, how much has C, if B has $324 ? 
S. A farmer bought a liorHc, a mule, and a cow, for *38o. The mule oort 

15;^ less than the horse, and the cost of the cow was 7i^ of that of the hoise. 
Wliat w!ia the coat of eacli ? 

S, A creditor, after collecting 21|;( of a claim, lost the remainder, which 
was (3918.75. What was the sum collected ? 

10. A woman weaving a rug carpet used 185^ more weight of raga than of 
warp. How many pounds of each in a bale of carj>et weighing 2Gi pounds ? 

11. The sum paid for two watches was 11384, and 75;* of tiie sum paid for one 
equalled 105^ of the sum paid for the other. Find the price of each. 

12. If A has 35^ more money than B, and B has ia^ more than 0, how maoh 
haaC, if Ahas*102? 

IS. If a gain of $4755 was takeu out of a business at the end of the flrrt 
year, and a, loss of 13566.25 was sustained the second year, what was the per cent, 
of net gain or loss, the investment having been *(J3-100 ? 






I FOR PRACTICE tS PEKCESTAGE, 



171 



14' After making three uf the seven equul utmual puyments gf the face of a i 

irtgage, I find 45860 to be Btill unpaid. How many dolliirs gf prJncipBl have ' 
been puid ? 

J5. After the aiilary gf a book-keeper had been increased lO^t, nud afterwards , 
&f, he received »1243 a year. What was his salary at first ? 

J6. By the United States Census of 1880 the total capital invested in man- 
nfactnreein the State of Pennaylvania was $190055904, while the amount in rested 
in Alabama wua »9098181; Arkansas, 11310610; Delaware, 15452887; Florida, 
•1S74135; Georgia, $10890875; Louisiana, »715U72; Missiaaippi, $4384492; 
North Carolina, $9693703; South Carolina, $6931756; Texas, $3272450. What 
jier cent, greater was the manufacturing capital invested in Pennsylvania than in ' 
the gryup of the ten other States named ? 

17. From an estate the widow received $9250, which was one-third; the 
remainder 'Was divided among three children, aged respectively 15, 12, and 10 
years, and they sliared in proportion to their age. What per cent, of the estate 
did each of the children receive P 

JS. A herder was asked how many cattle he had, and rephed: "My herd ' 
increased last year 40^; shonld it increase at the same rate during this year and \ 
next, and I then buy 4 head more, I shall have doable my present number," 
How many head of cattle had he ? 

10, What per cent, of the amount, at lOji, is 10;^ of the base ? 

20. From a farm containing 180 A. 120 sq. rd., one-half was sold at one time, 
aad one-half of the remainder at another time. What per cent, of the wliole 
then remained? 

21. A man drew 15^ of his deposit from a bank, and with it paid a debt of 
$1119.60. What balance was left in the bank ? 

S'2. 15^ of } of a number is what per cent of J ot it ? 

SS. A man sold two farms for $7500 each; for one he received 'ib% more than ■ 
it cost, and for the other 25^ less than it cost. Did he gain or lose by the , 
ule, and how much ? 

Hi. What number is that which, being increased by 35;^ aud 40;< of itself 
ind 76 more, will bo doubled P 

55, A ranchman, when asked how many sheep he had, replied', *' If my flock , 
increases nest year 20;^, the next 25^, and the third year 40;t, I can then sell 300, ' 
and have left double my present number. How many had hu P 

56. The total number of Popes up to 1888 has been 253, of whom I'J? have 
Won Italians. What per cent, of all have been of that nationality ? 

27. By widening a roadway 5<^, it was made 10} yd. wide. What was its 
original width ? 

28. Oct. 11, 1888, A bought an engine and mill for $5250, on six months 
creilit, or 5'i off if paid within 90 days, or t^i off if paid within 30 days. What . 
amunnt was required for full settlement Xov. 7, 1888 ? 

20. In settling an estate, an executor found 1^% of it to he invested in 
telegraph stock, 15^ in railroad stock, 37^;* in city bunds, $16750 in real estate, 
am) $7350 cash in bank. Find the total value of the estate. 
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30, A farm is composed of 20^ more graKing than grain land, and the tiudwr 
is one-half of the urea. How many acres of each, if, after deducting 13 teret 
for hiwii and garden, tlicrc is left of the farm 18C0 acres P 

SJ. A has 20;i less money than B, and B lias SS-i more than C, How mnch 
has C, if A has *192 ? 

52. A and B -were heire of an estate of *120(XX), A receiving 15* of the vbole 
moro than B. For four Tears thereafter the projwrty of each increased at an 
average rate of !t^ per annum. How much had each at the end of that time T 

SS. A man owning G2^^ of a factory, sold 74^ of his share for tlOSO. At 
that rate, what was the value of the factory ? 

34. What is the jier cent, of difference between lfi$i< of -J of a nnmber, and 
26;* of i of the same number ? 

S5. From a chccBC factorj', 33030 boxes of cheese were sold in four yean; 
the aalea of the second year having been 30;^ greater than those for the first year, 
those of the third 30<i less than those of the second, and those of the fonrth 40;( 
greater than those of the third. What were the sales of each year ? 

SG. In preparing a prize mixture for seeding ]»aatnres, Sibley & Co. mixed 
equal parts of clover seed and timothy with 33^^ as much orchard grass as elorer, 
and 33Ji as much red top as orchard grass. How many pounds of each, in ft 
consignment of 1100 pounds of the mixture ? 

57. Three railroad companies carry six carloads of freight, eacli weighing 
20 T. 6 cwt , a distancB of 450 miles; the distance over the first line was 100 
miles, and that over the second 125 miles. If the total charge was 15^ per 100 
pounds, how much money should each company bo paid ? 

38, A young man who received J2 1000 from his father, had, at the end of five 
fears, only $3500 left. What average i>er cent, of his inheritance did he low 
yearly P 

59. My grocery sales increased 20^ the second year, 25^ moro the third year, 
and 40^ still moro the fourth year; during which four years I sold >131SftO 
worth of goods. What was the amount of my sales the first year ? 

40. A father located his son upon a farm, expending for the fanu, stockt 
utensils, and honschold furutturt.', $10512.50^ the stock cost twice as much as tho 
household furniture, which cost 73^ more than the farm utensils, and the coat 
of the farm was 140^ of the cost of the stock. How much was invested in each? 

41. The general freight agent of a railroad, when questioned as to the amount 
of freight carried by his line, replied ; " For the past four years our yearly 
increase over previous husinpsa has been 25;(; should this he shown for the com- 
ing four years, the amount of freight then curried will bo 23070 T. (i25 lb. more 
than donhle the amount carried this year." flTiat was the number of tons 
carried focr years ago ? 

^2, A last will and testament provided that three-eighths of the estate 
distributed should go to tho widow, and the remainder be so divided among two 
sons and a daughter that the elder son should receive 10* more than tlie younger, 
who should receive 25^ more than the daughter. What amount was received b? 
each, the estate bcmg valued at tSSOOO? 
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PROFIT AND LOSS. 

649. Profit and Loss treats of gaine or losses in business transactions. 

660. It, after dedaetingall expenses of sale^ the net price is greater than the 
cost, the excess is a Profit or Oain. 

661. If the net price received from the sale is less than full cost^ the differ- 
ence IS a Loss. 

662. The Gross or Full Cost of an article is its first cost, increased by all 
outlays incident to its purchase and holding to date of sale. 

663. The Net Selling Price is the gross selling price^ less all charges inci- 
dent to its sale. 

664. In ascertaining profit or loss^ operations are usually performed by the 
rales of Percentage heretofore explained; but when the rate is a simple, common, 
fractional part of 100, it is more convenient to use the equivalent fraction than 
the decimal per cent. 

656» Comparing the elements of Profit and Loss with those of Percentage, 
the Cosi corresponds to the Base; the Per Cent, of Oain or Loss to the Rate; 
the whole Oain or Loss to the Percentage; the Selling Price, if at a gain, to 
the Amount; the Selling Price, if at a loss, to the Difference, 

Remarks —For table of Aliquot Pabts, convenient for use as common fractional equiva- 
bnta, refer to page 89. 

556. To find the Profit or LosSi the Cost and Bate being given. 

Example. — An agent paid #95 for a reaper, and sold it at a profit of ISj^. 
What was his gain ? 
Oferatioh. 

t95 = cost. Expi^NATioN.— Since the agent gained 18 per cent, or 18 cents on 

•18 = ^ of gain. 1 dollar, on the $95 of eoet he would gain 95 times $.18, or $17.10. 

$17.10 = gain. 
Rnle.'^'M^u^tipl^y the Cost by €ke Rate, 

Formula. — Profit or Loss = Cost X Rate. 

KXAMPLICS FOK MENTAL. PRACTICE. 

667« !• A set of furniture, costing $60, was sold at 15^ profit. How much 
was gained? 

£. If I pay $400 for a piano, and gain 12^ by its sale, how much is my profit? 

S, Having paid $7500 for a house, I sell it at 10^ advance on cost. How 
much do I gain? 
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4- After using a carriage which cost me *250, I was obliged to Bell it foT'SW' 
leas than it cost. 'WTiut was my loss? 

5. How much losa do I Bustain by aeUing a 1200 watch ut 16^ less than co«? 

6. After paying tl200 for a lot, I built thereon a house costing t2800, and 
by selling both lost 8^ of my investment. How many dollars did I lose? 

7. One of u road ti-am cost (400 and the other tSOO. How much is lost, if 
tlic team is sold at Zb^ below cost? 

S. I invested tlOoOO in Southern lands. If 20f of the laiidjiroved to harea 
worthless title, how many dollars were lost? 

9. Since paying $14000 for a stock of teas, the price has advanced 5,<. Ho» 
much has the stock increased in value ? 

EXAMPLES FOB WXITTBN PRACTICE. 

558. 1. Three houses, bought for #5000, M500, and «8250 respectively. 
were sold so that a gain of 12^ was realized on the first, and 7^^ on the second, 
while the third was sold at G^ below cost. Find the net gain or loss? 

2, A stock of goods costing 815600 was sold at a loss of 13^;^, and ISjt of the 
selling prieo was in bad debts. What was the total loss sustained? 

S. A canal boat, loaded with MOO bushuls of wheat, collided with a bridge 
pier and sprung a leak, by wbicli 21J^ of the cargo sustained a damage equal lo 
i of its value. What was the loss austaiued, the wheat having been inToiced ut 
75?^ per bushel? 

4. A peddler paid |i4r..50 for butter, tl7. CO for eggs, and #36 for dried berries. 
He sold the butter at a profit of lej;*, the eggs ut a profit of 30^, and lost 3* 
on the berries. What was his net gain? 

5. Having paid 81iJ40 for a box of furs, and IIS. 50 expressage on the saine. 
I sold Zb^ of the stock at a gain of 35^, IS;* at a gain of SO*, 30<t at a loss ol 
Si<, and the remainder at cost. How much did I gain or lose? 

6. An agent bought three reapers, paying respectively t90, #120, and tlDO. 
He sold the first at 10^ loss, the second at cost, and the third at lO,* gain. What 
was his profit by the transaotiun? 

7. A contractor bought 53 M bricks at #5.60 per M, and sold j of them for 
j of their cost, and for the remainder received #150. WJiat amount did he lose ? 

S. A grocer bought 7 barrels of sugar, each weighing 315 pounds, at 6if per 
pound, and sold it so as to gain lC|ii. Find the amount of his gain. 

9. How nmcli is gained by purchasing 3 carloads of corn, of 750 buslielff 
each, at G'iit I'lt bushel, and selling io^ of it ut a gain of 12A;^, and thu 
remainder ut a gain of ?A^? 

559. To find the Cost, the Gain or Loss and the Sate of Qain or Loss 
being given. 

EXAiiPLK. — An agent gained #17.10 by selling a reajier at 18^ profit. What 
must he have paid for it ? 

Opbbatios. Sini-e Lbe agent's whole gain was #17,10 and sioce Ufa 

Rule. ObIo. gain OD I doUur of cost wa« 18'; or IS cents. Ibe cosi must 

IK^ — .IS ) 17.10 have been as many Umea 1 dolliiras # 13 ia conUined limw 

$!)5=cost. in*17.10.or»95. 
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Rule.— Dii/M^e the gain or loss by the per eent. of gain or loss. 

Formula. — Cost = Gain or Loss h- Rate. 

EXAMPLSS FOR ACENTAL PRACTICE. 

560. ^. What was the cost, if I lost $15 by selling a machine 15^ below cost? 
2, By selling a farm at a gain of 10$^, I realized a profit of $350. Find the 

cost of the farm. 

5, A yacht was sold for $1250 less than cost, its owner thereby losing 12^^ 
of tlie cost. What was the price paid? 

i. By selling a consignment of silk for 11^ above the invoice price, a gain of 
1484 was realized. Find the invoice price. 

>. A suit of clothes, becoming damaged, was sold at a loss of 13,^, whereby the 
tailor lost $5.20. How much did the suit cost when made? 

6, What must have been the cost of a necklace, if its owner, by selling it at 
a loss of 15^, received $45 less than it cost? 

7, By selling a coach for $63 above cost, I gained 7^ on my purchase price. 
How much did it cost? 

8, Having received $105 more for a house than its cost, I find my profit to 
be 10^ How much did I pay for the house? 

9, A book-seller lost 65^ on an album, and thereby sustained a loss of 65^. 
Find the cost. 

EXAMPLKS FOR WRITTEN PRACTICE. 

561. J. What must have been the cost of a watch and chain, if $6.90 was 
lost by selling them at 12^ below cost? 

2, A dealer sold a piano at 25^ profit, and witli the proceeds bought another 
which he sold at 20j^ profit, realizing a total gain of $250. What was the cost 
of each? 

3, By selling a lot for $1680, I received 40^^ more than twice its cost. At 
what price did I purchase it? 

4, A sells a horse to B and gains 15^. If B paid 25^ of $420 more for the 
horse than A did, at what price did A buy it? 

J. Having bought a house of A at 12^;» less than it cost liim, I added $430 in 
repairs, and sold it for $7293, thereby gaining 10^ on my investment. How 
much did the house cost A? 

6, A miller's gain in business for four years aggregates 37^^ of liis capital. If 
his gain is $3000, and he withdraws his gain and capital and invests it in a farm, 
at $55 per acre, how many acres can he ^uy? 

7. A merchant bought goods and paid freight on them equal to 12*^ of their 
first cost; he then sold them at 6^^ profit on the full cost, receiving 60^ of tho 
price in cash and a note for $1309, the amount unpaid. What was the first 
cost of the goods? 

8, A peddler sold 25^^ of a purchase of butter at 16^ profit, and the remainder 
at 16§j^ profit. What was the cost, if the total gain was $39.60? 

9. A dealer sold 35^ of a purcliase of leather at 14f ^ profit, and the remainder 
at 5^ lose. H his net gain was $87.50, what must have been the cost? 
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563. To find the Bate of Profit or Loaa^ the Cost and the Profit or Lo« baing 
given. 

Example.— An agent gained $17.10 by selling a reaper which cost him $95. 
What was his per cent, of gain ? 
Operation. 

Cost. Gain. 

$95 ) 17.10 ( .18 = 18^ Explanation.— If 95 doUare of cost gain $17.10, 1 dollar of 

95 ^ cost would gain as much as 95 is contained times in 17.10, or .18, 

•^QO equal to 18 per cent. 

760 

VLule.— Divide the profit or loss by the cost. 

Formula. — Per Cent, of Profit or Loss = Profit or Loss -t- Cost. 

EXAMPLES FOU BLENTAX PKACTICU. 

663. i. I gained $12.50 on what cost me $125. Find my rate per cent of 
gain. 

2, I bought a bicycle for %150, and sold it for $7.50 below cost. What per 
cent, did I lo^e? 

3. What per cent, is lost by selling a $5 book at 62^^ below its cost? 

-4. A safe costing $380 was sold at a loss of $76. Find the loss per cent. 

5. A gold pen cost $2, and after being tested and found imperfect, was sold as 
old gold for $1. Find the per cent, of loss. 

6. What per cent, of gain is realized by buying a horse for $300, and selling 
it at an advance of $100? 

7. Find the per cent, of gain on a section of Dakota prairie, bought at $4 per 
acre, and sold at $10 per acre. 

8. An Ohio river steamer costing $100000 was sold for $9500 profit. Find 
the per cent, of profit. 

9. A Vermont manufacturer, having invested $40000, gained $8250 each 
year. What was his per cent, of gain per annum? 

EXAMPLES FOK WRITTEN PRACTICE. 

664. i. What per cent, is gained by soiling an article for 2^ times its cost? 
2, I bought a quantity of cloth at $1.60 per yard, and sold it at $2 per yard« 

What was my per cent, of gain? 

5, A speculator bought wheat at 80^ per bushel, and oats at 32^ per busheL 
If he sold the wheat at 90^ per bushel, and the oats at 40^ per bushel, on wiiich 
would he make the greater per cent., and how much? 

-4. If a boy sells three apples for what four cost him, what per cent, does he 
gain? 

6. Four-fifths of a stock was sold at 45^ loss, and the remainder at 225j< 
profit. What was the per cent, of net loss or net gain on the stock? 

6, Paper bought at $2.70 per ream, and retailed at 1^ per sheet, will yield 
what per cent, of profit? 
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7. Potatoes costing (1.35 per barrel, and sold at $1.62 per barrel, will net 
what per cent, of gain? 

S. A wood dealer, after baying 8 car loads of mixed wood, of 16 cords each, 
at $0 per cord, sorted it and sold 35^ of it at 12^^ gain, 35^ of it at 10^ gain, and 
the remainder at 20^ gain? What was his average |)er cent, of gain? 

9, If 33^^ of a barrel of salt be sold at 33^ profit, and the remainder be sold 
at cost, what per cent, of profit is realized on the whole? 

10, An agent sold a sewing machine for $45.70, and thereby gained $18.28. 
What per cent, did he gain? 

11. If f of an article is sold for what } of it cost, what is the loss per cent. ? 
1^, If I sell i of an article for what ^ of it cost, what is my rate of gain? 
13. A drover, buying 125 beeves at the rate Ox $55 per head, and 78 at $62.50 

per head, sold the lot at a profit of $2115. What was his per cent, of gain? 

U. A cargo of lumber cost $3600. If i of it is sold for $2000, i of the 
remainder for $1250, and what is left for $420, whkt is the per cent, of gain or 
loss by the transaction? 

15. Oil bought at 81ii^ per barrel is sold at 86|^. If ^^ per barrel is allowed 
for expenses, what must have been the investment, the gain having been $1350? 

565. To find the Cost, the Selling Price and the Bate per cent, of Profit or 
Loss being given. 

Rules.— i. Divide the selling price by 1 plus the rate of gain. Or, 
B. Divide the selling price by 1 minits the rate af loss. 

i?rx*,«^i^ioa i ^' C^s^ = Selling Price -f- 1 -f Per Cent, of Gain, 
j^ormuias.— | ^ ^^^^ ^ Selling Price -M - Per Cent, of Loss. 

EXAMPLISS FOU IHENTAL PRACTICE. 

566. i. A buggy was sold for $105, at a gain of 5^. What the the cost? 
2. What must have been the cost of a harness sold at 40^ loss, if $24 were 

received for it? 

S. Find the cost of making a suit of clothes, if 20^ is gained by selling it 
at $18. 

i. Find the cost of a watch that sold at a profit of 161^ and brought $87.50. 

5. I sold a house for 125^ profit, receiving therefor $2250. What was the 
price paid? 

6. If $15360 is realized on a stock of goods after it has been damaged 40^ 
what was its value before being damaged? 

KXAMPIJSS FOU WRITT£N PKACTIGE. 

567. i. One of a pair of horses was sold for $180, at a loss of 12^j^; the other 
was sold for $200, at a gain of 25^^. What did the pair cost? 

2. A fruit dealer, after losingl6f 5<of his apples by frost, has 147^ barrels left. 
If he bought his stock at $2.50 per barrel, what was his outlay? 

S. What was the original value of Calumet copper mining stock, which, when 
sold at a gain of 175^, brought $20625? 
12 
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4. A puid 6$ t&a on bis iocome. What was his income, if, after paying tiie 
tax, the renminttcr equalled t7050.94. 

5. A dairy produced 20^ more cheese in March than in Febrnarj-. What 
was the product for March, if that for the two months was 1980 pounds ? 

6. I gold a house to A at a profit of 10^; he sold it to B, gaioing IS.'t; uad B, 
by selling it to for *6072, gained 20^ on hia purchase. How much did tha 
boQse cost me? 



REVIEW OF THE PRINCIPLES OF PROFIT AND LOS& 

668. J- To find the gair., the cost and per cent, of gain being giTen. 
Rule. — MulHply the cost by the per cent, of gain. 

2. To find the loss, the cost and percent, of loss being given. Kn.E. — Jftit 
tiply the cost iy the per cent, of loss. 

S. To find the selling price, the cost and gain being given. Rt'LE. — Aid 
the gain to the coat. 

4- To find the selling price, the coat and loss being giveu. Rule. — Su^ 
tract the loss from the cost. 

5. To find the cost, the gain and per cent, of gain being given. Rule. — 
Dieide the gain by the per cent, of gain. 

6. To find the cost, the lossaud per cent, of loss being given. RrLE. — Divide 
the loss by the per cent, of loss, 

7. To find tbe selling price, the gain and per cent, of gain being given. 
Bulk. — Divide the gain by the per cent, of gain, and to the quotient add the gain. 

8. To find the selling price, tbe loss and per cent, of loss being given. 
Rule. — Divide the loss hy the per cent, of loss, and from the quotient subtract 
the loss. 

9. To find the per cent, of gain, the gain and cost being given. Rdlb. — 
Divide the gain by the cost, 

JO. To find the per cent, of loss, the loss and cost being given. Role, — Dividt 
the loss by the cost. 

11. To find the per cent, of gain, the selling price and gain l)eing given. 
Rule. — Subtract the gain from the selling price and divide the gain by iho 
difference. 

12, To find tbe per cent, of loss, the selling price and loss being given. 
Rule. — Add the loss to the selling price, and divide the loss by the sum obtained. 

MISCKLLANEOCS EXALIFUSS. 

669. 1, What is that sum of money of which 60^ is *19.30 more ilian Sr^jt? 

3. What amount of money must an attorney collect, in order that he may 
pay over to his principal Wr5, and retain 5% for his services? 

<j, A woman is 73 years old, and 16^^ of ber age is 25^ of the age of her 
daughter. Find the daughter's age. 

4. Gunpowder ia made of J nitre, and the remainder of eqiml parl-s of 
sulphur and charcoal. Find the per cent, of each. 




r 



UISCELLAN'EOL'S EXAMPLES IN PROFIT AND LOSS. 17» 1 

A milkman increiised his herd of cows by u purchase of 36, whicii wiis iojt 1 

of the whole oumher he then owned. How many hud he before buying the last \titt \ 

6, If I make a profit of 16|^ by selling a horse at $7.50 above cost, how i 
much most I have advanced on the cost to have realized a profit of 25*? j 

7. Two persons contributed tilOO towards a businesa venture, from vhicb j 
their part of the gain was t'ib[). If of this gain the siiare of one was $70 mora ] 
than that of the other, what jrart of the original contribution must have been I 
made by each ? I 

S. How mnch money must be invested in notes, at 4^^ below their face valuoj ' 
m order that, when sold at 3^ above their face, a profit of t'i-ib may be realized f • 
9. I bought a warehonse of Brown for 12^^ lesa than it cost him, and sold it J 
for 16|^ more than it cost him, gaining thereby $963. CO. How much did I pf^ ] 
for the warehouse ? ' j 

What per cent, is gained by buying pork at 117.50 jier barrel, and retail* J 
ing it at 12^ per pound ? | 

A lady wishing to sell her piano, aaked 1S$ more than it cost, but finally 

sold it at Viif lees than her asking price. AVhat did the piano cost, if by ite J 

sale she gained $5 P ] 

12. Having bought 76 barrels of apples for $187.50, I sold them at a loss ot | 

How much did I receive per barrel ? i 

A sells a steam tug to B, gaining 13^^, and B sells it to for $4130, and ' 

ikes a profit of 18;^. How much did the tug cost A ? 

14. What per cent, is lost on an article that is sold for two-thirds of ita I 
coat? \ 

15. A farmer, after selling 1760 barrels of apples, had 30<tf of his crop left, j 
Eow many barrels had he at first? 1 

IS. I lost 2bi of a consignment of berries. At what per cent, of profit muai 1 
tlie remainder be sold, in order that I may gain 10^ on the whole ? 

17. A Texas farm of 160 acres was bought at $15 per acre; $354 were paid for 
fencing, $480 for breaking, $626 for a house, and $220 for a barn. At what 
price jier acre must it bu sold, to realize a net profit of 25^ on the investment ? 

IS. King sold his wheel at 33^;t gain, and with the money bought another, 
which he sold at a loss of 25^, receiving therefor $130. Did ho gain or lose> 1 
and how much ? I 

W. What per cent, more is j than ^ ? 

30. Cloth, bought at $4 per yard, must bo marked at what price in order that 
die seller may make a reduction of 10^ from the asking price and still gain 12^^ 
on the cost ? 

SI. It 25^ of the selling price is gain, what is the per cent, of gain ? I 

22. I sell f of a stock of goods for $27, thereby losing 20;<. For what mnst 
I sell the remainder, to make a profit of 20:S on the whole ? 

SS. If 3O5! of a farm sold at 33^;* gain, and 30;^ of the remainder at Ib^t gain, I 
iiow mnch was the total gain, if (he remainder was sold at cost for $7350 ? " 

Si, What per cent, of cost is realized on goods marked 35)( advance and sold ' 
ftl 30* off from the marked price ? 
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25, A banker r>oaglit a mortgage at 7^^ less than its face valae, and sold it 
for 3;» more than its face value, thereby gaining $981.75. What» was the face 
value of the mortgage ? 

26, At what price should damaged goods be marked to lose ^o^^ the first 
cost having been 3G^ per yard ? 

27, A man sold a carriage and gained 25^, and with the proceeds bought 
another, which he sold at a profit of 10^, thus realizing a total gain of $75. 
What did he pay for each ? 

28, If I sell f of an acre of land for what f of it cost, what will be my gain 
or loss per cent. ? 

20, 21^fi> was lost by selling an engine for $2355. How much would it have 
brought had it been sold at a loss of 10;^ ? 

30, AVhat price must be asked for 1000 i)ounds of coffee, costing 18f^ jier 
pound, in order that the seller may deduct 10^ from the asking price for bad 
debts, allow 16J,^ for loss in roasting, and still gain 20^ on the cost? 

31, B and C each invested an equal amount of money in business; B gained 
12^^ on his investment, and C lost $5275 ; C's money was then 42^ of B's. 
HoAV many dollars did each invest ? 

32, A trader lost 33J^ on 20^ of an investment, and gamed 12^^ on the 
remainder, thus realizing a net gain of $1000. Had he gained 20^^ on J, and 
lost 25^ on the remainder, what would have been his net profit ? 

33, A manufacturing company's per cent, of gain on a self-binder was 25j^ less 
than that of the general agent; the general agent's profit was 20^, he thereby 
gaining ^'^5.30. What did it cost to make the machine ? 

3Jf, Of a cargo of 8000 ])ushels of oats, costing 35^ per bushel, 25^ was 
destroyed by fire. What per cent, will be gained or lost, if the remainder of the 
oats are sold at 45^ per bushel ? 

35 For what must hay be sold per ton, to gain 165}^, if, by selling it at $18 
per ton, tiiere is a gain of 2o,<^ ? 

36, Jones sold ^ of a stock of goods at cost, ^ at a gain of 35,^, ^ at a loss of 
2r)i^, and ^^ at a gain of 10;^. At what per cent of its cost must he sell the 
remainder to net cost on the whole ? 

37, After a carriage had been used two years, it was sold for $5 less than it 
cost, the seller thereby sustaining a loss of 3^,^^ of the selling price. How much 
was the first cost of tlic carriage ? 

38, If oranges cost $1.80 per hundred, at what price must they be marked 
to ensure a gain of 20;^, and make allowimce for 28^ decay, and255i bad debts in 
selling ? 

30, Having paid 40/ i)er pound for tea, at what retail price must it be marked, 
that I may allow 12-^^ for bad debts and gain 40j^ on the cost ? 

JfO, Six wheel-rakes were sold for $^21 eacli; three of them at a gain of 20^, 
and the others at a loss of 20,^. What was the net gain or loss ? 

Jfl, A stock of goods is marked 22^j^ advance on cost, but becoming damaged, 
is sold at 20j^ discount on the marked price, whereby a loss of $1186.40 is sus- 
tained. What was the cost of the goods ? 
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H 4^. My retail price ot Azminster carpet is tS.50 per yard, by which I gsin^^^H 

VS5;(. If I sell at wholestib, at a diacomit of 2a% from the retail price, howina(^^^^| 

do I receive per yard. What ia my per ceut. of giiin or loss, and how muoh it ^^H 

my actual gain or loss bv sclliug 1000 yards at n-hok-sule ? ^^H 

4^. If the loss equulled ^ of the selling price, whut was the per cent. of^^^H 



loss 

44- A grocer bought 200 quarts of i>erries. at 11^1^ per quart, a^d 150 quarts 
of cherries, at fi:^^ per quart. Having sold tlie cherries at a loss of 30;*, for how 
much pi>r quart mast he sell the borrios, to gain 15:^ on the whole ? 

4-5, A sells two horses to B at an advance of I'ijn!, B sulls them to C at an 
admuce of 3^^. and C sells them to D for 1735, thereby making a profit of 30^. 
How much dill A pay for the horses ? 

4ff. Having bought 48 jioimds of coffee, at the rate of 3^ pounds for 9ljf. and 
84 poonila more at the rate of 7 jraunda for $1.36, I gold the lot at the rate of 
9 pounds for 41.53. Wtiat was my per cent, of gain or loss S 

47. By selling at a loss of 6fi per yard I get 87^^ of the cost of cloth. Whttl 
per cent, of the cost would I have received had I lost 85* per yarti ? 

4J^, It 15^ ia loet by selling suits at $17 each, how much would be gained bj 
aelling them at 15^ profit ? 

49. The ]irice of a suit of clothes having bocn marked down 20j£ or to til, 
the dealer, in order to efiect a sale, discounted again 15^, and BtiU by tho sale 
made a profit of 14^^. What per cent, above costwiia the suit originally marked: 

50. An Iowa farm passed through the hands of five owners, each of whom 
in succession gained 20^ by its purchase and sale. If the average gain wa» 
1^4^.32, what wae its first cost, and what was its final selling price ? 

SJ. By selling a stock of goods at 20^ below cost, I received $150 less than I 
would have received had I sold the goods at 20<^ above cost. What should the 
goods have sold for to gain 20;t ? 

Sii, The first cost of Parisian goods purchased through an ageut was increased 
1><^ by the charges of the agent, the freight, and the import duties; I sold the 
goods at 25^ advance on full cost, thereby gaining $1785. Find the first coat. 

S-i. After using a carriage for two years, I sold it for 34;^ of its aelling price 
leas than it cost, thereby losing $5. How mncli would it have bi-ought, had the 
amount received for it been 3i< of the selliog price more than it cost ? 

54, An agent bought a reaper at 20;< of! from the wholesale price, and sold 
it at an advance of 30^, thereby gaining $37.50. If tho wholesale price wa« 25% 
above the cost of manufacture, what was the cost to the manufacturer? 

So. I Bold a house at 25^ profit, and invested the proceeds in dry goods, 00 
which I lost 12^^ ; I invested tlio proceeds from the sales of dry goods in stocks, 
on which I lost 10%. What was my net gain or loss per cent. ? 

66. Having paid a retailer $138,60 for a set of furniture, I ascertain that by 
Belling to nie be gained 12^;^, that the wholesaler of whom he bought gained 10<, 
that the jobber by selling to the wholesaler gained IS'iji, and that the manufac- 
turer sold to the jobber at 20^ above its first cost. How much more than its 
first cost did I pay 
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57. I wish to line tlie ouriiet of a room 31 ft. long and 18 ft. wide with duck 
S of a yard in width, How many yards will bo roqnired, if it shrink 10;* in 
width and b^ in length ? If the carpet be laid lengthwise of the room, and be 
furnished at f3.25 jier yard, J of a yard widi', and the duck, before shrinking, at 
20(* per square yard, «nd a profit of IGf^i be realized on both, what will be the gain? 

58. If I pay f3.20 for 20 gal. of vinegar, how many gallons of water must 
bo added, that 40;( profit may be realised by selling it at 15(* per gallon ? 

59. A huckster sold a quantity of potatoes and onions, gaining 374<S on the 
ouiona and 25^ on tho potatoes, 33i^ of his profit being realized on the potatoes. 
At what price was each sold, if the total gain was $450 ? 

60. What price each must be asked fur coeoanuts, costing 84 per C, that an 
allowance of lf'4l* for breakage, 20^ for decay, and 111% f""" had debts may be 
made, and still a profit of 33i,1^ be realized ? 

61. A tree agent sold ajiple and pear trees for #3187.50; he gained 16|:tfoii 
tho apple, and 37^<i on the pear trees, receiving for tlie iwar 76^ as much money 
as for the apple trees. Find the cost of each kind. 

63. A dry goods house bought ii stock of goods, and sold J of it at 25j( profit, 
i of it at 20^ profit, J- of it at ICf^ loss, ^ of it at 12J^ gain, and the remainder, 
which cost #4549.25, at 15^ guin, What was the net gain or loss, and the per 
cent, of gain or loss, on tho entire stock ? 

6.3. A bntcher paid equal amounts of money for calves, pigs, and sheep; he 
cleared 14<£ on the calves, 10^ on the pigs, and lost 30;^ on tlie sheep. How 
many dollars were paid for each kind of stock, the total amount reoeived having 
been «1336.60 ? 

64. I sold my house to B and lost 10;£ of its cost; B expended t375 for repairs 
and sold it to C at 120^ of its full cost to him; C expended t52u in enlarging 
the house, and then sold it for ((i354, thereby making a profit of 20;^ of its full 
cost. How much did I pay for the property ? 

65. A speculator, investing equal sums in com and wheat, gained t2713.50 
more on the corn than on the wheat. If he gained 10^;^ on the wheat and 15;^ 
on the com, how many bushels of each must have been purchased, the com 
having been bought at 60?' per bushel and the wheat at 8O9* jier bushel ? 

66. A drover bought 50 horses, cows, and sheep for $870; tlie number of cows 
of the number of horses, and the number of sheep was 300^ of the 

number of cows; the horses cost 200^, and the sheep 20;^, as much as the cows. 
If tho entire purcliuso was sold at a profit of 30^, how much was received per 
head for ciich kind ? 
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TRADE DISCOUNT. 

570. Discount is the allowance made for the payment of a debt before it 
becomes due. 

571. Trade Discount is the allowance made bj manufacturers and aneiv 
chants upon their fixed or list prices. 

Remarks. — 1. It is customarj in many branches of business for merchants and manu* 
focturers to have fixed price lists of their goods, and when the market varies, instead of 
changing the price list, to change the rate of discount. 

2. Business houses usually announce their terms upon their "bill-heads;" as, "Terms, 3 
months, or 5% off for cash;" " Terms, 60 days, or 8^ discount in 10 days," etc. When bills 
are paid before maturity, legal interest for the remainder of the time is usually deducted. 

572. There mav be more than one Trade Discount, and thev are then known 
as :i Discount Series. 

573. Trade Discount is computed by the rules of percentage, on the 7/iarked 
price as a base. When a series of discounts is allowed, the first only is so com- 
puted, and in every subsequent discount the remainder, after each preceding 
discount, is regarded as the base. 

574. To find the Selling Price, the list Price and Biscomit Series being giveiL 

Example ( first illustration ). — The list price of a sewing machine is $60, 
What is the net selling price, if a discount of 40,^ is allowed ? 

Opehation. 
$ 60 = list price. 

«^0 = ;^ of discount. Explanation.— Since the discount is 40 per cent., and 

$ 24 = discount. ^^^ hst price, or base, is $60, the discount to be deducted 

will be 40 per cent, of $00, or $24 ; and the net price will 
$ 60 = cost. be $60 minus $24, which equals $36. 

24 = discount. 



$ 36 = net selling price. 

Example (second illustration). — The list price of a threshing machine is $900. 
What is the net price, if a discount series of 25^, 20<, and lOfo is allowed ? 

Operation. 
$900 = list price. 

^^5 = 25^, or :t = 1st discount. Explanation.— From the list price take the 

$075 = rem. after 1st discount. ^^^ discount, and make each remainder the base 

135 = 20^, or 4 = 2d discount. ^^' ^^*^ succeeding discount. The last remainder 

^ will be the net price. 

$540 = rem. after 2d discount. 

54 = 10^, or -jV = 3d discount. 
$486 = rem. after 3d discount, or net i)rice. 
RsMABK. — In like manner treat any scries of discounts. 
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Anie. — Deduct the first discount from the list price, and ecuch suh9^ 
qucnt discount froiiv each successive remainder. 

KXAMPLES FOB PRACTICE. 

675. 1. What is the selling price per dozen of hate, listed at tee, and 
discounted 20^ and 15^ ? 

2. Find the net price of a ton of fence wire, listed at 9^ per pound, and sold 
at 70^ and 5^ off. . 

3. Find the net cost to the purchaser of a bill of goods invoiced at $1100, 
from which discounts of 20^ and 2b^ were allowed. 

4. An invoice of silk amounting to $12000 was sold Sept. 21, 1888, at a 
discount of 25^ 20^, and 12^^, with a further discount of 10^ to be allowed if 
paid within 30 days. How much cash will j^ay the bill Oct. 15, 1888 ? 

5. Having bought merchandise at 25^ and 15^ discount from the list price 
of $1500, I sell it at 15^, 15^, and 10^ from the same list price. Do I gain or 
lose, and how much ? 

6. A wholesale dealer offers cloth at $2.40 per yard, subject to a discount of 
25^, 20(^, 10;^, and 5^. How many yards can be bought for $246.24 ? 

7. What is the net cost of a bill of goods invoiced at $2150, and sold at a 
discount of Ih^, 10^, 5^, and 3;^ ? 

8. Three drummers. A, B and C, offer me the same grade of goods at the 
same list price. A offers to discount 25,*^ and 15^; B 20i> and 20^; and C 15^, 
15^, and lOj^. With which will it be most advantageous for me to deal, and 
how much would I save from a list price of $200 ? 

Remarks.— 1. It is often convenient in finding the net price to multiply the list price by 1 
minus the first discount, the remainder by 1 minus the next, and so on. 

2. The order in which the discounts of any series are considered is not material, a series of 
26, 15, and 10 being the same as one of 15, 10, and 25, or of 10, 25, and 15. 

576* To find the Price at which Gtoods must be Marked to Insure a Oiven 
Per Cent, of Profit or Loss, the Cost and Discount Series being given. 

ExAMPLK (first illustration). — Having bought goods for $105, at what price 
must they be marked to allow a discount of 25,^, and still make a profit of 10^ ? 

Explanation.— The cost, $105, is 100 per 

Opebation cent, of itself ; the rate of discount to be at 

^\{)^ := the cost. lowed is 25 per cent. ; 100 per cent, minus 25 

^ ^ . , , * T per cent., or 75 per cent., is the per cent, which 
.10 = % to be gained. ' • * v i • r iZ . , 
. ^"^ XiTiQc to ha msured is of the price to be 

$10.50 = gain to be insured. asked. And if 10 jxt cent, must be insured, 

105.00 = cost. the goods must actually bring 10 per cent., or 

$115:50 selling price to be insured, *^^'^^ "^^'^ ^,\^^ ^^^' «^ *11^-^^- ^^^ ^^ 

^ "^ a deduction of 2o per cent, is to be made from 

.75 ) $115. 50 ^^^ asking price, the selling price. $115.50, will 

"7777 V • ^ ^"^>' *'■* P^'^ ^^^^- ^^ ^be asking price. 

l?lo4 asiang pnce. Therefore, divide $115.50 hy .75, and the quo- 

tieut, $154, will be the asking price. 
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Example (second illnBtrstion). — ^A seal sacque cost a manufacturer $240. At 
what price must it be marked^ that a disconnt scries of 25^, 20^, and 20^ may 
be allowed^ and he still make a profit of 30^ ? 

Operatioh. 

$240 = cost or base. $1.00 = ^ of price realized. 

.30 = ^ to be gained. .25 = ^ of 1st discount. 



72 = gain to be insured. 
240 = cost. 



$312 = price to be received. 

.76) $312.00 

$416 = asking price in order 
to pay $240, gain 
30^, and allow a dis- 
count of 25^. 

.80) $416.00 

$520 = asking price in order to 
pay $240, gain 30<^, and 
discount 25^ and 20^, 

,80 ) $520.00 



.75 = j< of price to be received \n 
order to gain 30^ aud allow 
1st discount 

$1.00 = j^ of price. 
.20 = ji^ of 2d discount 

,80 = 5^ of price to be received in 
order to ^ain 30^ and dis- 
count 25jrand 20^. 

$1.00 = 5^ of price. 

.20 — j^ of 3d discount. 

,80 = ji^ of price to be received in 
order to gain 30^ and dis- 
count 26^ 20^, and 20^. 



$650 = asking .price m order to gain 30^ and 
allow tne full discount series. 

Rule* — ^dd to tlie cost the gain required, aiul divide consecutively by 
1 minus each of the rates in thr discount series. 



£XAMPLJ£8 FOR PRACTICE. 

677. i. What must be the asking price of a watch, costing $18, that 33Jj^ 
may be gained, after allowing the purchaser a discount of 20;^ ? 

2. Having bought an invoice of lawn mowers at $15 each, I desire to so mark 
them that I may gain 20^, and still discount 25^ and 20^ to my customers. At 
what price must each be marked ? 

S. Having paid $8800 for a stock of goods, what price must be asked for it, 
in order to gain $1100 and allow 12^;^ and 10;^ discount ? 

4. After buying velvet at $5 per yard, I so marked it as to allow discounts of 
25^, 20}^, and l^i^ from the marked price, and yet so sell it as to lose but 10^ 
on my purchase. At what price per yard was the velvet marked ? 

5. The cost of manufacturing silk hats being $36 per dozen, how must they 
be marked, that a gain of 16^% may be realized by the manufacturer, after allow- 
ing discounts to the trade of 20^ and 12^^? 

6. If a carriage be marked 33 J,^ above cost, what per cent, of discount can 
be allowed from the marked price and realize cost? 

7. If the list price of an article is 25^?: advance on the cost, what other i>er 
cent of discount than 10^^ must be allowed, to net 10,*^ gain by sale ? 
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8. A merohuiit- purcliasing a bill of goods was allowed discounts from thelist ' 
price of \bi, 10;*, 10^, and fi;*. If the total discount allowed was *352.81. 

what must liuru beeu the aBking j>rice of the goods ? 

57N. To find a Single Equivalent Per Cent, of Discoiuit, a Discoont Series 
being given. 

Example. — What singk' rate of diacount is ei]U!il to the series 25)*, 20)<, 10*, 
and 5<£? 

Operatiok. 
llOOO = assumed list price or baae. | 

!i50 = 1st discount. ^^H 



♦750 = let rem. or 2il buae. 
150 = 2d dificount. 



E1PI.ASAT10N.— ABsume $1000 as tlie» 
prirv. and successirclj deduct tbe diecounu u 
tCOO = 2d rem. or 3d base. bj ihe series, and cumpare Ibe result with llie 

CO = 3d discount. base osaumed. 

•540 = 3d rem, or 4th base. 

27 = 4th discount. 
t513 = 4t!i or last rem. or net price. 



e8 48A^h^€^ 



$1000 = list prioc, or base. 
513 = net price. 
t487 = total discount on *1000, which, divided by 1000, gives 48^^. the per 

cent, of discount equivalent to the given series, 

Bult^. — From $1000 as a list price, or base, tak^e ihe discounts in order; 
subtract ihe final' remainder from ihe base taken, and the result unit be 
tlte total discount; then point off from- its right three places for d-ecimals, 
and the expression thus obtained wHl be thr. equivnii rl per cent, ofdis' 
count required. 

Bem AUK .—This is the usual method, and it U more ronvenleni for buainess men llttnio | 
compuie [he net price for eacb sale through a series of discounts. 
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EVAHFLES FOlt FKACTICE. 

5(9. /. Find u single discount equivalent to a series of 10^ and 10)^. * 
~. Find a single discount oquivaleut to a series of 2b^, 16^, and 5%. 
3. Find a siugle discount equivulttut to a series of 30;*, 20;*, 10^, and Z%. 
4- Goods were sold 25^, 35^, ^0;*, and 13;* off ; what single discount would 
have insured the same net i)rice ? 

6. What is the difference between a single discount of 50;£ and a series of 
20<, Zi)%, and 10;* ? 

<:. What per cent, of the list price will be obtained tor goods sold at a 
discount of 33;j;. kfl%, \b%, 10^, and 53; ? 

7. From a list price. I discounted 30*, Ubi, 20*, 15*, 12J*. 10*, and 6%. 
Wliut per cent, better for the purchaser would a single discount of 1 
been ? 
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STORAGE. 

580. Storage is a provision mudi,' for keeping goods in a wareliouBe fori 
tt time agreed upou, or for an indefinite time, subject to accepted conditions. 

581. The term storage ie used also to designate the charges for keeping! 
the goods stored. 

5S3. Bates of storage may be fixed by agreement of the parties to the coo-' I 
tract, but are often regulated by Boards of Trade, Chambers of Commero^. J 
Aasociationa of WurehonEGtnen, and by legislative enactment. 

583. Storage Charges may be made at a fixed price i>er package or bushel, J 
or ut a fixed sum for a term or terms ; tbey may be made for a term of days o 
montbs ; but usually, if the goods stored are taken out before tlie storage timel 
expires, the charge made is for the full time. 

584. The rates of storage often vary for grains, or goods of different gradu I 
or values, and also on account of difffrent modes of shipment. 

Remarks.— Storage Receipts, especially of grains, are frequently bought and sold under the 
iminc; of "Warehouse Heceipte"or "Elevator Keceipts,"as reprcsentiog so much value by 
cuttcnl market reports. 

585. Cash Storage is a term applied to cases in which the payment of 

is made on each withdrawal or shipment, at the time of such withdrawal 
r shipment, notwithstanding tlie fact that the owner may stiU have goods of 
he same kind in store at the warehouse. 

Credit Storage is a term applied to cases in which sundry deposits or 
ionsignments are received, from which snndry withdrawals or shipments are 
made, and aU charges adjusted at the time of final withdrawal. 

Rekarss. — 1, When deposits or consignmentB. and withdrawals or sblpments, are made 
Bt difterenl times, credit is to be given for llic amount of each deposit or conidgnment, from 
(licdale to its flnal withdrawal or shipment, and credit given to the owner or cousignnr for each 
I ^Ibdrawal or sUipment, from date up lo Ihe lime of settlement. 

8. In tlie private bonded warehouses of the United Stales, goods may be taken out at any 
;. In quantities not less than an entire package, or, if in bulk of not less than 1 ton, by the 
f duties, alonige, and labor charges. The storage cliarges are compulpd for period* 
)i one monlb each, a fractional part of a mouth being counted the same as a full mouth. 
^'8. Drovera sometimes hire cattle ted on account, entering and withdrawing them as circuio- 
a require; such accounts are closed io the same manner as are those for slomge. 

587. To find the Simple Average Cash Storage. 

EXAMPLE. — There was received at a storage warehouse : Oct. 11, 300 bar. 
iplea; Oct. 30, 2;i0 bar. potatoes; Nov. 13, 300 bur. apples; Nov. 20, 00 bar. ' 
piocee; Nov. 2S, 3S0 bar. ajiples. Tlie merchandise was all delivered Dec. 2, 
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188 STOBAGE. 

If the contract specified that the rate of storage was 5^ i>er barrel for a period 
of 30 days ayerage storage, what was the storage bill ? 

OPEKiLTION. 

The storage of 300 bar. for 52 da. = the storage of 1 bar. for 15600 da. 
The storage of 250 bar. for 33 da. = the storage of 1 bar. for 8250 da. 
The storage of 200 bar. for 19 da. = the storage of 1 bar. for 3800 da. 
The storage of 60 bar. for 12 da. = the storage of 1 bar. for 720 da. 
The storage of 280 bar. for 4 da. = the storage of 1 bar. for 1120 da. 

The total storage = the storage of 1 bar. for 29490 da. 
Or, 983 i>eriods of 30 days each; $.05 X 983 = $49.15, storage bill. 

Explanation.— The 800 bfurels constituting the first deposit or dellTerj were stored from 
Oct. 11 to Dec. 2, or for 52 days; the storage of 300 bar. for 52 days equfds the storage of 1 
barrel for 15600 days; the storage of 250 barrels for 33 da3rs equals the storage of 1 barrel for 
8250 days; that of 200 barrels for 19 days equals 1 barrel for 3800 days; that of 60 barrels for 
12 days equals 1 barrel for 720 days; that of 230 barrels for 4 days equals 1 barrel for 1130 
days. The total storage was equal to that of 1 barrel for 20490 days, or for 988 storage terms 
or periods of 30 days each. Since the storage charge was 5^ per barrel for each average period 
of 80 days, the charge would amount to $.05 x 988, or $49.15. 

Rule. — Multiply the iiumher of ai*ticles of each receipt by the nuinber 
of days between the time of their deposit and withdrawal ; divide tJie 
sum of these products hy the number of days in tJie storage period, and 
multiply the quotient by the charge per period. 



EXA>IPI.i:S FOR PRACTICE. 

688. 1' There was received at a warehouse: May 30, 4000 bu. wheat; June 
5, 2600 bu. oats; June 24, 3500 bu. barley; July IS, 5000 bu. corn. If all of this 
was shipped July 20, what w\as the storage bill, the charge being 14^ per bushel 
per term of 30 days average storage ? 

2, A farmer received for jxisture: April 30, 12 head of cattle; May 15, 14 
head of cattle; May 23, 27 head of cattle; Juno 9, 5 head of cattle; June 30, 8 
head of cattle; July 16, 40 head of cattle. All were delivered July 25, and the 
charges were 75^ per head for each week of 7 days average pasturage. How 
much was his bill'? 

589. To find the Charge for Storage with Credits. 

Example. — The storage charges being 2^ per barrel for a month of 30 days 
average, what will be the bill in the following transaction ? 

Received. 
July 19, 100 bar.; July 31, 240 bar.; 



DcUvered, 

Aug. 15, 300 bar. ; Sept. 12, 200 bar.; 
Sept. 8, 360 bar. Oct. 1, 200 bar. 
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OrKRATlOTK. 

From July 19 to July 81 = 12 da.; 100 bar. stored for 12 da. = 1 bar. stored for 1200 da. 

July 81 240 bar. received. 

From July 81 to Aug. 15 = 15 da. ; 840 bar. stored for 15 da. = 1 bar. stored for 5100 da. 

Aug. 15 T 800 bar. delivered. 

From Aug. 15 to Sept. 8 = 24 da. ; 40 bar. remainin)? for 24 da. = 1 bar. stored for 950 da. 

Sept. 8 860 bar. received. 

From Sept. 8 to Sept. 12 = 4 da.; 400 bar. stored for 4 da. = 1 bar. stored for 1800 da. 

Sept. 12 200 bar. delivered. 

From Sept. 12 to Oct. 1 = 19 da.; 200 bar. remaining for 19 da. = 1 bar. stored for 8800 da. 

Oct. 1 200 bar. delivered. 



000 Total = 1 bar. stored for 12860 da.» 

Or, 422 terms of 80 da. each; $.02 x 422 = $8.44, total storage bilL 

ExFLAHATXON. — 100 barrels were stored for 12 days, when 240 barrels were added; these 840 
barrels were stored 15 days, when 800 barrels were withdrawn; the 40 remaining barrels were 
stored 24 days, when 860 barrels were added; these 400 barrels were stored 4 days, when 200 
barrels were withdrawn; the remaining 200 barrels were stored 19 days and then withdrawn. 
The total storage thus equalled that of 1 barrel for 12660 days, or for 422 terms of 30 days 
each; and since the charge for 1 term is $ .02, for 422 terms it would be 422 times $ .02, or 
$8.44, the total amount of the bill 

Rule.— I. MuZtiply the nuinber of articles first received by the num" 
ber of days between the date of tJieir receipt and the date of the next 
receipt or delivery ; a^dd tJie number of articles of such next receipt, or 
subtract the number of such delivery, as tJie ca^e may be, and so pro- 
ceed to the tim^e of final delivery. 

TL— ^Divide the aggregate storage by the nurnber of days in the storage 
term, and multiply the quotient by the storage charge per term^, 

EXAMPI^S FOR PRACTICE. 

690. i. What will be the storage charge, at ^^ per barrel, for a term of 
thirty days average, in the following transaction ? 



J 

Feb. 8, 


deceived, 
180 bar. flour. 


Mar. 1, 


Delivered. 
100 bar. apples. 


. Feb. 27, 


100 bar. apples. 


Mar. 28, 


190 bar. flour. 


Alar. 8, 


60 bar. potatoes. 


Apr. 15, 


GO bar. potatoes. 


Mar. 13, 


300 bar. flour. 


Apr. ** 


60 bar. flour. 






Apr. 29, 


230 bar. flour. 



£, A drover hired pasture of a farmer, agreeing to pay $4.20 per liead of 
stock pastured for each average term of 30 days. What was the amount of the 
bill, the receipts and deliveries being as follows ? 

Received, 
June 15, 21 head of cattle. 



June 27, 20 head of cattle. 

July 5, 15 head of cattle. 

July 29, 40 head of cattle. 

July 31, 40 head of cattle. 



Delivered. 

July 1, 30 head of cattle. 

July 20, 15 head of cattle. 

July 30, 15 head of cattle. 

Aug. 21, the remainder. 
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591. To find the Storage where Charges Vary. 

Example. — At a warehouse there was received and delivered flour, as follows: 



Delivered, 

Jan. 23, 260 bar. 
Mar. 1, 400 bar. 



Beceived, 

Jan. 3, 150 bar. 
Jan. 20, 200 bar. 
Feb. 1, 300 bar. 

The storage charge on the above was, 6^ per barrel for the first 10 days or 
part thereof, and 3^ per barrel for each subsequent period of 10 days or part 
thereof. What sum must be paid in settlement? 



Date, Heeeipts and Deliveries, 

Jan. 3, received 150 bar. 
'* 20, '' 200 



Opbbation. 



Bate, BUiraqe. 



a 



350 '' 
'' 23, delivered 250 " 



100 " 

Feb. 1, received _300 '* 

400 '' 

Mar. 1, delivered 400 " 



n 



in store. 

150 bar. stored 20 days, or 2 terms, 8^ 

100 ** 3 " 1 term, 6^ 

remainder. 

in store. 

100 bar. stored 40 days, or 4 terms, 14^ 

300 " 28 '' 3 '' 11^ 



♦12.00 
5.00 



Total storage. 



♦14.00 
33.00 

= $04.00 



Explanation. — Of the 250 barrels delivered Jan. 28, 150 barrels had been in store since 
Jan. 3, 20 days or 2 terms, and the charge was 5 cents plus 3 cents, or 8 cents per barrel, 
-which equals $12 storage. The remalDing 100 barrels of the delivery of Jan. 23, had been 
in store only since Jan. 20, 3 days or 1 term, at 5 cents per barrel, equal to $5 storage. Of the 
400 barrels delivered Mar. 1, 100 barrels had been in store since Jan. 20, 40 days or 4 terms, 
at 5 cents plus 3 cents plus 3 cents plus 3 cents, or 14 cents per barrel, equal to $14 storage; 
^hile the remaining 800 barrels had been in store since Feb. 1, 28 days or 8 terms, at 5 cents 
plus 3 cents plus 3 cents, or 11 cents per barrel, equal to $38 storage. By addition, the total 
storage is found to be $64. 

Iliile. — Midtiplij the number of articles of each delivcTy by the charge 
for the term or tenns stored, and add the products so obtained. 



592. 

follows: 



KXAMPLK FOK PRACTICE. 

i. The receipts and deliveries of goods at a storage warehouse were as 



Received, 
Sept. 2, 100 bar. 



Sept. 25, 
Oct. 19, 
Oct. 31, 
Nov. 7, 



200 bar. 
350 bur. 
150 bar. 
200 bar. 



Delivered, 
Sept. 20, 100 bar. 



Sept. 30, 
Oct. 10, 
Oct. 20, 
Oct. 30, 
Nov. 20, 



100 bar. 
100 bar. 
100 bar. 
100 bar. 
the remainder. 



The contract required the payment of G^ i)er barrel for the present term of 
30 days or frac'tion thereof, and 3^ per barrel for each subsequent term of 30 
days or fraction thereof. Find the storage bill. 
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COMMISSION. 

593. An Agent is a person who transacts business for another; as, the 
purchase or sale of merchandise or real estate, collecting or investing money, etc- 

694. An agent who receives goods to be sold is sometimes called a factor or 
commission merchant; one employed to buy or sell stocks or bonds, or to nego- 
tiate money securities, is called a broker. 

595. Commission is an allowance made to agents or commission merchant? 
for transacting business. It is usually a percentage of the money involved in 
the transaction, although sometimes it is computed at a certain price per bale> 
bushel, baiTcl, etc. 

696. The Agent's Commission for selling is computed on the gross pro- 
ceeds, and for purchasing on the prime cost. 

697. The Principal is the person for whom the business is transacted. 

698. A Consignment is a shipment of goods from one party to another, to 
be sold on account of the shipper, or* on joint account of the shipper and the 
consignee. The shipper is called the Consignor, and the one to whom the goods 
are shipped is called the Consignee. 

699. Guaranty is a per cent, charged by an agent for assuming the risk of 
loss from sales made by him on credit, or for giving a pledge of the grade of goods 
bonght; it is computed the same as are commission charges. 

600. The Gross Proceeds of a sale or collection is the total amount 
received by the agent before deducting commission or other charges. 

601. The Net Proceeds is what remains after all charges have been" 
deducted. 

Remahkb. — Charges may be for commission, guaranty, freight, inspection, cartage, storage^ 
or any other outlay incident to the sale. 

602. An Account Sales is a statement in detail rendered by a Consignee to* 
his Consignor, showing the sales of the consignment, all of the charges or 
expenses attending the same, and the net proceeds. 

603. An Account Purchase is a detailed statement made by a purchasing 
agent to his principal, having the quantity, grade and price of goods bought on 
his account, all the expenses incident to the purchase, and the gross amount of 
the purchase. 

604. Commission compares with Abstract Percefitage, as follows: 

The Prime Cost or Gross Selling Price = Base. 
The Bate Per Cent, of Commission = Rate. 



19*^ coMMisaiox. 

The Commission for either buying or selling, or for guaranty of quality or 
credit = Percentage. 

The remittance to Purchasing Agent, including both Commission and Invest- 
ment = Amount. 

The Selling Price, minus the Commission = DifPerence. 

605. — To find the Commissiim, tlie Oost or Sellmg Price and Per Cent of 
Commifltion beiBf^giyoL 

Example. — How much commission will be due an agent who buys $8000 
worth of coal, on a commission of 5^? 

Operation. Explanation. —Since the rate of commiwkm 

$8000 = investment or base. js 5 percent., the whole comniission due the agent 

.05 = per cent, of commission. will be 5 per cent, of the myestment, $8000, or 

$400 = commission or percentage. ^^* 

Remark. — In case of sales, proceed in like manner, treating the selling price as the base. 

'RvA^.— Multiply the cost or selling price by the rate per ceiU. of 
commission. 

Formula. — Commission = Cost or Selling Price X Riite per cent, of Commission^ 

£XAMPL£S FOR PRACTICE. 

606. -?. An agent sold a house and lot for $6000, and charged 3j^ for his 
services. How much was the commission? 

2, Having agreed to pay an agent Zi> for all purchases made by him, how 
mucli will be due him, if he buys for me goods costing $2500? 

3, If an agent's charges are 2,^, how much commission will he earn by selling 
proi)erty viiliicd at $12500? 

^. I owned one-half of a stock of goods sold by an agent for $10000. If the 
agent charged 5^^ for selling, how much commission must I pay? 

5, An auctioneer sold a store for $8500, and its contents for $7350. How- 
much did his fees amount to, at IJ;*? 

6, A real estate agent sold a farm 01 01 acres, at $120 per acre, on a com- 
mission of 2^; and tlie stock and utensils on the farm for $3150, on a oommission 
of 5<. AVhat was the amount of his commission? 

607. To find the Investment or Gross Sales, the Commission and Per Cent 
of Commission being given. 

Example. — If an agent's rate of commission is 2;^, what value of goods mast 
he st'll to earn a commission of $50? 

Operation. Explanation. — Since the agent's commission is 2 per 

qqjj^ cent. , he earns 2 cents by selling $1 worth of goods; the 

2</ r= .(r^ '^ $^50 00 value of the goods sold, therefore, must be as many 

— 7 times $1 as 3 cents is contained times in $50; 2 cents is 

$2500 gross sales, contained in $50, 2500 times, and 2500 times $1 is $2500. 

Kemaiik. — When commission for purchase is given and cost required, proceed in like 
manner. 
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Rule* — Divide the commission by the rate per cent, of comjrUssion. 

Formula. — Prime Cost or Gross Selling Price = Commission, divided by the ' 
Rate Per Cent, of Commission. 

EXA]>IPLES FOR PRACTICXU 

608. -?. What amount of merchandise must be purchased on a commission 
of 34^, in order that an agent may receive a commission of 1175? 

^, An agent received ^30G.25 for selling wheat, on a commission of H^, 
What was the amount of the sales? 

S. A collector's charges of 5^ for collecting a note amounted to $14. 10. What 
sum was collected ? 

4. A factor charged $216.80 for selling a consignment of canned fruit If 
his commission was 2^^, what must have been the gross sales? 

5. I paid a grain dealer 1^^ for buying corn for me, at 62^ per bushel. If his 
commission amounted to $83.70, how many bushels did ho buy? 

6. A Mobile factor earned $99.75 by selling cotton, at 2f^ commission. How 
many bales, averaging 560 lb., did he sell, the price being 15^ per pound ? 

609. To flad the Investment and Cknninisuon, when Both are Included in a 
JEtemittance by the PrincipaL 

Example. — If $1050 is sent to a Saginaw agent for the purchase of salt, how 
much will he invest, his rate of commission being 6^? 

Opkbation. Explanation.— For each dollar invested 

$1 .00 = investment. by the agent, the principal supplies the dollar 

.05 = commission. invested and 5 cents for tbe agent's services; 

^■, ^.e . 1 , . • • 1 ^ V therefore the agent will invest only as many 

♦1.05 = actual cost to principal of eaoh ^^,j^^ .^ ^^^ ^^ ^^ p,^ 5 ^^^^^ ^ ^^^^^ ^ 

dollar mvested by agent. contained times in the remittance, $1050; 1.05 

1.05 ) $1050.00 is contained in $1050. 1000 times; hence the 

$1000 sum invested in salt. investment is $1000. 

fLnle. —Divide the remittance by 1 plus the rate per cent, of com/mission, 

Keharks. — 1. All computations in commission may be made by applying the principles of 
Percentage. 

2. When a charge is made for guaranty, add the per cent, of guaranty to 1 plus th^ rate per 
cent, of commissioD, and proceed as above. 

Formula. — Investment = Remittance to Agent ~- 1 plus the Rate Per Cent, 
of Commission. 

BXAMPLES FOR PRACTICE, 

610. i. An agent receives $12504.20, with instructions to invest in wooL 
If his commission is 3^, how many dollars worth of wool will he purchase? 

2, How many pounds of wool, at 27^ per pound, can be bought for $8424, if 
the agent is allowed 4j^ for pureliasing? 

S. I remitted $1300.45 to a Boston agent for tlie purchase of soft hats. If 
the agent's commission is 4,^, and he makes an added charge of 2^ for guaranty 
of quality, how many dozen hats, iit S8.50 per dozen, should he send me? 
13 
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4. An agent receives »13T60.80 to invest in land, after rleihicting liis chiirsea 
of 3<. Whftt nmoiuit of commisBion will he receive? 

6. A real catute agent, whoso stated conimisBion ia 2^^, receives $8302.50 lo 
invest in Iowa prairie, at •5.40 per acre. IIow many acroB did he purchase, and 
and how much was his commission. 

ft'. I remitteil $300 to an agent for the purchase of hops. If the agent's 
charges were hf for purchase and ^6 for inapection, how many pounds, at iOf 
]>er pound, ought he to buy? 

MZSCELLAXEOl^S EXAMPLES. 

611. 1. A collector obtained 75^ of -the amount of an account, and after 
deducting 1:^1! for fees, remitted his princijial MOo. 'IV'hat was the amount of 
his commission? 

H. A Hartford fruit dealer sent a Lockport agent j!ll)4fj.70, and instructed 
him to buy apples at *1.40 per barrel. The agent charged 3% for buying, and 
shipped the purchase to his principal in six car loads of an equal number of 
barrels. How many barrels did each car contain? 

5. Find the per cent, of commission on a purchase, if the gross cost is 
I204S.51, the commiaaion J87.30, the ciirtiige $20, and other charges *1.21. 

4- 11500 bushels of wheat were bought through nn agent, who charged H 
for buying. If the agent paid 85j* per bushel for the wheat, t7C2.50 freight, 
and $13.50 insurance, what sum should ho remitted to him in full settlement? 

5. A collector obtained 75^ of a doubtful account amounting to $1750. IIow 
much was his per cent, of commission, if, by agreement with the principal, the 
commission was to be 50^ of the net proceeds remitted? 

6. A farmer received from his city agent $400 as the net proceeds of a Bhii»- 
ment of bntter. If the agent's commission is 3^, delivery charges $(1.80, and 5;* 
charge ia made for guaranty of quality to purchasers, how many pounds, at 27? 
(icr pound, must have been sold, and how much commission was allowed? 

7. An agent sold 2000 bu. Alaike clover seed, at $7.85 per bushel, on a com- 
miBEiou of 5^; and 1200 hu. medium red, at *5,20 per bushel, on a commission 
of 2^;£; taking the purchaser's 3 month's note for the amount of the sales. If 
the agent charges 4^ for his guaranty of the notes, what amount does ho earn by 
the transaction? 

*. An agent bought butter on a commission of 10^, cheese on u commission 
of Qf, and eggs on a commission of 6^. If his commission for buying the butter 
was $21, for buying the cheese $21.00, and for buying the eggs $22, and he 
charges 25^ additional for guaranteeing the freshuees of the eggs, what enm 
should the principal remit to pay for purchases and charges? 

9. Find the net proceeds of a sale made by an agent charging 3A<, if ind- 
dentut charges and commiaaion charges were each $41.30. 

10. From a consignment of 3160 pounds of tea, sold by an agent at 30^ per 
pound, the consignor received as net proceeds $853, 74. Wiuit was the per cent. 
of commiaaion charged for sellingj if the charges for storage and inaurauoe 
amounted to tSl.i 
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11. Find the gross jiroceeils of il sulo made by an ugcnt cfaargiDg 2^^ for com- 1 
mission, 5;< for giiarantj, $17.65 for curtagc, $11.40 for storage, tind 43.25 fw il 
inBtirancc, if the net proceeds remitted amount to $1714.10. 

13. A Mihvaakee agent received |8310j,5j*, with instructiona to invest one-J 
half of it in wheat, at 809* per hushel, and the baluncc, loas all commiasions, inl 
wool, at 20ii( per pound. If hia eommiasion for buying the wheat is 2jC, and that 1 
for buying the wool is b^, liow many ponnda of wool will he buy, and what will. I 
be the amount of hia commissions? 

IS. I sent 83402.77 to my Atlanta agent for the purchaae of sweet jiotatoes, 
at tl.CO per barrel; hia charges were, fnr commiasion, 2J^; guaranty, 3;*; dray- 
age, Ijf per harrol; and freight, 1200. How many barrels did lie buy, and how 
much unexpended money was left in his hands to my credit? 

i4- A Texas buyer shipped 33000 lb. of coarse wool to a Boston agent to be 
sold on cummiBsion, and gave instructions for the net )iroceeds to be invested in 
leather. If the agent sold the wool at 18^ per pound, ou a commission of 2^, 
and charged 10^ for the purchaao and gnarunty of grade of the leather, what waa 
the amount of hia commissions? 

15. I received from Duluth a cargo of ICOOO bu. of wheat, whicli I sold at 
•HO per bushel, on a commission of 4ji; hy the conaignor'e instructions I invested 
the net proceeds in a liardware stock, for which I charged 5^ commission. AVhat 
was the total commission, and how much was invested in hardware? 

16. Having sent a Now Orleans agent |1835.4(J to be invested in sugnr, after 
allowing 3^ on the investment for hia commission, I received 32400 pounds of 
sugar. What price per pound did it cost the agent? 

17. An agent in Providence received t828 to invest in prints, after deducting 
hifl commission of SjjS. If ho paid 7i(' per yard for the prints, how many yards 
did he buy? 

18. The fees of the general agent of an insurance comjiany arc b% on all sums 
received, and 5^ additional on all sums remaining in his hands at the end of the 
year, after all losses and the expenses of his otfice are paid. He receives during 
the year ♦117416,25, paid losses to the amount of t91140.50, and the exiiensea 
of hia otRce were $3267.70. Find hia total fees. 

19. An agent sold on commission 81 self-binders, at $140 each, and 113 
mowers, at $65 each, remitting $10224.80 to his principah Find the rate of 
commission. 

A commission merchant received a consignment of 600 hales of cotton, 

J«f an average weight of 510 jiounds, which he sold at IS^J* per pound, on a 

gommiasion of Z%, charging 10^ ]ier bale for cartage. He inveatfid for the con- 

■ignor $9416.20 in bacon, charging 6^ for buying, and remitted cash to halanoe 

consignor's account. How much was the cash remittance? 

21. An agent received $4325, to invest in mess-pork, at $16 jwr barrel, after 
deducting hia purchasing eommisaion of 4^. If the charges for incidentals were 

El. 40, besides cartage of Ibf. jier load of 8 barrels, how many barrels did he bny. 
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US, A Htreet-car coui]iatiy bought 35 hursu-tatrs tbrough a Troy agent, Ht ♦SMI 
(sach. If the freight was $17.50 nn each car, and the agent's ootnmisaioQ 3^< 
for imrchasing, wliat was the total cost to tlie company? 

~y. I receiTed from Day & Sou, of Chicago, it ship load of com, which I sold 
for 00^ per bushel, on ii commission of ii; and, by (he fihipper's ingtructiou, 
invested the net jtroceeds in barley, nt i5i* \Kr hunhel, charging S^ for baying; 
Diy total comniiseioa was #1350. How nmny bushels of corn did Day & Son ship, 
and how many bushels of barley should they receive? 

-i Au agent sold, on commission, 1750 barrels of moss-pork, at (16.50 per 
barrel, and 508 barrels of short-ribs, at 118 per barrel, chui^ng $112.50 for 
cartage, and 15.55 for advertiang. He then remitted to his princi]»U. $36000, 
the net proceeds. Find the rate of commission. 

55, A Wichita dealer sent 13 c.ir loads of corn, of 8^5 hnshels each, to an 
agent in Baltimore, where it was sold at ^'H^ per bushel, on a commission of 5%, 
the agent laying #082. 50 freight. By shipper's instructions, the agent invest 
tlie net proceeds m a hardware stock, charging 3< for buying. How mnch was 
invested in hardware ':* 

56. The holder of a doulptfu! claim of *850, handed it to an agent for eoOec- 
lion, agreeing that, for every dollar sent him by the agent, the agent might keep 
for himself 20^. The agent suoceeded in collecting but 80^ of the debt. How 
much did the agent remit, how much commiesion did he receive, and what was 
his per cent, of commission? 

?7. I remitted $10500 to a Dnluth agent to be invested in wheat, allowing 
him a commission of 3^ for investing. The agent paid 93^ )>er bushel for the 
wheat, and charged me IJ^* a bushel per month for storage. At the end of 4 
months the agent sold the wheat at tl.lO per bushel, on a commissiflu of 5^. 
If I paid S350 for the use of the money, did I gain or lose by the oi>eration, and 
bow much? 

£8. My Memphis agent sends me an account purchase of 350 bales of cotton, 
averaging 480 jKUinds each, bought at 15^ per pound, on a commission of 2iji. 
His charges, other than for commission, were: freiglit advanced, $120.50; cartage, 
t53.25; and insumnce, $13.75. What sum should I remit to pay the accoant? 

S9. A Charleston factor received from Cincinnati a consignment of com, 
which he sold at 75^ per bushel, on a commission of 5^^; and by instructions of 
the consignor invested the net proceeds in cotton, iit SOf' jicr pound, charging 
3^ for buying, and 3;* additional for guaranty of quality. If the total amount 
of the agent's commission and guaranty was *1640, liow many bushels of com 
were received? 

jw. A BuffjJo brewer remitted *21500 to a Toronto commission merchant, 
with instructions to invest 40^ of it in barley, and the remainder, less all charges, 
in hops. The agent ]>aid 60^ jier bushel for bailey, and 20(( per ]KJund for hops, 
charging 2^ for bujing tho barley, 3^ for buying the hops, and 5^ for guana- 
teeing the quality of each purchase. If his incidentid charges were $187.50, 
what (|uantity of each ju-oduct did he buy, aud what was tiie amount of his 
oom mission? 
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CUSTOM-HOUSE BUSINESS. 

612. Duties^ or Customs^ are taxes levied by the Government on imported 
goods, for revenue purposes and for the protection of home industry. 

613. Duties are of two kinds, ad valorem and specific. 

614. An Ad Taloreni Daty is a certain per cent, iissessed or levied on the 
actual cost of tb*^ goods in the country from which they are imported, as shown 
by the invoice. 

615. A Sp^eiflc Duty is a tax assessed or levied upon the number, weight, 
or measure of goods, regardless of their value; as, a fixed sum per bale, ton, 
barrel, etc. 

Remark. — Upon certain goods botli specific and ad valorem duties are levied. 

616. A Custom-House is an office established by the Government for the 
transaction of business relating to duiies, and for the entry and clearance of 
vessels. 

Remark. — 1. The ports at which custom-houses are established are called parts of entry, 
2. The waters and shores of the United States are divided into collection districts, in each 
of which there is a port of entry, which is also a port of delivery; other ports than those of 
entry may be specified as porta of delivery. Duties are paid, and entries and clearances mdde, 
at ports of entry only; but after vessels have been properly entered, their cargoes may be 
discharged at any port of ddivery. 

617. An InToice, or Manifest^ is a written account of the particular 
goods sent to the purchaser or factor, with the actual cost, or value, of such 
goods, made out in the currency of the country from which they are imported. 

Remarks — All invoices are made out in the weights, measures, eta, of the place from which 
the goods are imported. 

618. A Tariff is a schedule of goods, and the rates of import duties imposed 
by law on the same. 

619. The Free List includes classes of goods that are exempt from duty. 

620. Tonnage is a tax levied upon a vessel independent of its cargo, for the 
privilege of coming into a port of entry. 

621* Duties are collected at the port of entry by a custom-house officer 
appointed by the United States Government, and known as the Collector of the 
Port. Under him arc deputy collectors, appraisers, weighers, gangers, etc. 

622. The Collector of the Port supervises all entries and papers pertain- 
ing to them; estimates all duties, receives all moneys, and employs all weighers, 
gangers, etc. 

623. Before estimating specific duties, allowances are made; these allowances 
are called Tare, Leakage, Breakage, etc. 
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$.15 = duty \wr gallon. 



tllDT.OO = spwific duty. 
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624. Tare is an ii11uwiiiil-l- miide for the box, bug, ;^rate, or other covcriiij; of 
tlio goods. 

625. Leakage, detprmined by gauging, is an allowanco made fur wastt of 
li(|uids imported in barrels or I'asks. 

626. Breakai^e is itn allowance miidc for loss of liquids importeti in bott 

627. Gross Weight is the weight before any allowances bto made. 

628. Net Weight is the weight after all iillowaoces have been made. 
Remarbb.— 1. The ton used st the tJnitai States Custom-Houses ia ol 2M0 avoirdupofa 

a. Duties fire not computed on fractions of a dollar; it the cenis fa the invoice are lew 'twin 
60. they ar^ rejected; if 00 or more, thej are counted as a dollar. 

629. The Naval Offlcerj appointed only at the more im{)ortant porte, 

receives copies of all manifests, countersigns ail doeuments issued by the Col- 
lector, and certifies his estimates and accounts. 

630. The Surveyor su]>erintends the employees of the Collector, anrl revises 

entries and permits. 

631. The Appraiser examines imported articles, and determines their duti- 
able value and also the rate of duty to be charged. 

633. The Store-keeper has charge of the warehoust;. 

Reuares. — 1. Warchoufing is depoBittng Imported goods in a government or bonded warc- 

2. A. bondfd learehouM ia used for storing goods on which the duties hare not been paid. 

3. Qoods may he withdrawn from a bonded warehouse for export, without the paymeulof 
the duties. If goods on which the duly has been paid are esporied, the amount of duty so 
paid is refunded: the sum so refunded is colled u drawback. 

4. Smuggling is bringing foreign goods into the country without paying the required duty. 
This is done either by not enteringthem at a Custom- House, or by showing less than their rul 
value in the invoice. It is a crime, for the prosecution and punisbment of which atringent 
laws ate enacted. 

5. Many merchants employ a Custom-IIouse Broker, one familiar wilb the laws, to enter 
goods lot Ihem. 

633. To find Specific Doty. 

Example.— What is the specific duty on 140 casks of idoohol, of (10 gallons 
each, at Ih^- [wr gnllun; leakage 5^? 

Operatiom. 
140 X GO gal. = 8400 gal. 

.05 = ^ of leakage. E xi-lak at los.- Specific duty is computed 

on the uet quantily; U> find the net quantity, 

4^0 gal. = leakage. ^-^ 420 gallons, the allowance for leakage. 

8400 eal. = cross (inantity. '""" ^'^- ""^ "'''"I'-' '"'">"*'■ of gallons, which 

J in 1 11 gives 7980 gallons, on whicii to charge dutv. 

_420 gal. = leakage. g^^^ ^,^ ^^^ .^ ^^ ^^^^ ^^ ^^^^^_ ^^ ^ 

7980 = net quantity. gallons it will be |11»7. 
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Bale. — Multiply the net quantity by the duty per single article of the 
kind or class considered. 

EXAMPI.ES FOR PRACTICE. 

634. 1. What is the duty on 60 packages of figs, each of 16 lb. weight, at 
2jr^ per pound, tare 5^? 

^. Find the duty, at 75^ per ton, on an invoice of 897120 lb. of bituminous 
coal. 

3, If the duty on plate glass is 25^ per square foot, how much will be charged 
on an importation of 200 boxes, each containing 20 plates 24 X 48 in. in size ? 

4.. Find the duty, at 12 per dozen, on 40 doz. bottles of wine imported from 
Lyons, if an allowance of 10^ is made for breakage. 

5. it the duty is 65^ per cubic foot, what amount must be paid on an impor- 
tation of 6 blocks of marble, each 10 ft. long, 3 ft. wide, 2 ft. high ? 

6. After being allowed lOj^ for leakage, a wine merchant paid $864 duty, at 
$2 per gallon, on 12 casks of wine. How many gallons did each cask originally 
contain ? 

7. Find the duty on 1500 dozen empty bottles, breakage 4j^, and rate of duty 
10^ per dozen. 

635. Applying the terms of Percentage to Ad Valorein Duties, we observe 
the following : 

The net Value, or Quantity = the Base. 
The Rate Per Cent. Ad Valorem = the Bate. 
The Duty = the Percentage. 

636. To find Ad Valorem Duty. 

Example. — What is the ad valorem duty, at 35^, on 90 boxes of brass rivets, 
26 lb. per box, invoiced at 12^ per pound, tare being 6 lb. per box ? 

Operation. 

90 X 25 lb. = 2250 lb. gross weight. 
90 X 6 lb. = 540 1b. tare. 

1710 lb. net weight. 

1710 Explanation.— Find the net weight and 

$.12 = cost per pound value as the base; multiply by the rate of 

$205.20 = net value. ^"^^'* 

.35 = ^ of duty. 

1025 
615 



♦71.75 = dutv. 

Remark. — The cents in the net value, being less than 50, are rejected. 

Bale. — Multiply the value, after all deductions are made, by the per 
cent, of duty assessed. 
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KXAMPUBS FOB PRACTICE* 

637. i. What is the duty^ at 50^ upon a consignment ot 650 dozen kid 
gloves, invoiced at 90 francs per dozen ? 

2. An importation of English crockery was invoiced at £896, 5b, 6d. Find 
the duty, at 40^. 
8. If an importation is invoiced at 17450 francs, what will be the duty, at 35^^? 

4, If the duty on sperm oil is 20^, what will it amount to in an importation 
of 600 barrels, of 42 gallons each, invoiced at 45^ per gallon, d^^ being allowed 
for leakage ? 

5. I received by steamer Eaglan, from Liverpool, the following invoice of 
goods : 7G8 yd. velvet, invoiced at £1 12s. per yd. ; 2150 yd. lace, invoiced at 
3s. 4d. per yd.; 1200 yd. broadcloth, invoiced at 15s. per yd.; 3520 yd. carpet^ 
invoiced at lis. 6d. per yd. If the duty on the velvet was 60^, on the lace and 
broadcloth 35^ and on the carjiet 50j^, how much was the total duty to be paid? 

BUSCELLANBOUS EXAMPLES. 

638. i. What is the duty on 1 000 yd. of brussels carpet, 27 in. wide, invoiced 
at 6s. 9d. per yd; duty 44^ ])er square yard specific, and 35^ ad valorem ? 

i2. If the duty on flannel is 29^ per pound specific, and 35^ ad valorem, how 
much must be paid on an invoice of 2150 yd., weighing 420 lb., and valued in 
Canada, whence it was imported, at 75^ per yard ? 

1^. Find the duty on 3 dozen clocks, invoiced at $21.50 each, and 6 dozen 
watches, invoiced at 135 each, if the ad valorem duty was 35,<^ on the clocks, ami 
25^^ on the watches. 

4. How much duty must be paid on an importation of 27640 lb. of wool, 
invoiced at £1497 10s. 4d., if the rate of duty is 10^ per pound specific, and llj^ 
ad valorem? 

5. 1 imported from Canada 7240 bushels of barley, and 17^ tons of hay, 
invoiced at 19.50 per ton. What amount of duties had I to pay, at 10^ per 
bushel on the barley and 20;i^ on the hay? 

6. A merchant imported 300 pieces of three-ply carpet, each piece containing 
75 sq. yd., invoiced at 3s. 6d. per square yard, upon which he paid a duty of 
17^ per square yard specific, and 35^ ad valorein. What was the total amount 
of duty paid ? 

7. An invoice of woolen cloth, imported from England, was valued at £956 
6s. If its weight was 684 lb., how much was the duty, at 50^ per pound specific, 
and 35,^^ ad valorem ? , 

S, Find the duty on 50 cases of tobacco, each weighing 60 lb., and 50000 
Havana cigars weigliing 550 lb., invoiced at 875 per M, the duty being 50^ ])er 
pound specific on the tobacco, and $2.50 per pound specific and 25^ ad valorem 
on the cigars. 
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639. Taxes are somfl of money levied on persons, property, or prodnctSy for 
any public purpose. 

640. Capitation or Poll Taxes are levied at a certain amount for each 
person or head of legal voters not exempt by law. 

ft41. Property Tax is a tax assessed or levied upon property, at a given rate 
per cent, of the valuation. 

ft42. Property is of two kinds: Personal and Real. 

ft43. Personal Property is movable property; as, merchandise, ships, 
cattle, money, stocks, mortgages, etc. 

644. 'Beal Property or fieal Estate consists of immovable property; as, 
houses and lands. 

645. Assessors are public or government officers, who appraise the value of 
property to be taxed, and apportion the taxes pro rata; that is, in proportion to 
the value of each man's property. 

646; Collectors are public or government officers, who collect taxes. 

Remabk. — Taxes are generally assessed and made payable in money, but in "road taxes" 
tJbey may be made payable in ''day's work." 

647. Th6 terms of Percentage, applied to Taxes, are: 
The Valuation = the Base* 

The tax on 11.00 = the Riite. 

The Sum to be raised = the Percentage. 

The Sum, minus the Collector's fees, or commission = the Difference. 

648. To find a Property Tax. 

Example. — The rate of taxation in the city of Des Moines, Iowa, is 1%^. 
What amount of tax must a person pay, whose personal property is valued at 
$17600, and who owns real estate assessed at I2490Q ? 

Ofkbation. ^ 

1(17^00 Explain ATioN. — Since his total valuation was $42400, 

and the rate of taxation 1\ per cent., his tax would be If 
^^^^ per cent of $42400, or $742. 

$42400 X .011 = «742. 

Bnle. — Multiply the total assessed value by the rate per cent, of taxation, 

SXAMPLSS FOK PKACTICE. 

649. 1. Mr. R owns personal property assessed at $7140, and real estate 
jissessed at $11100, in a village in which he is taxed one-half of one per cent. 
Find the amount of his tax. 
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@, A person Iiaviug laudg viilued at 17500, tl3250 in money, and a stock of 
goods worth ^6000, puys tux on all at the rate of lA^. Find bia total tax. 

S50. To find a General Tax 

Example. — A las i-'f $2505 is to be assesaed upon tbe Tillage of LivoQia ; the 
valuation of tbo tuiublc proi>erty is 1600000, and tbere are 3'ii polls, to be assessed 
SI. 35 each. What will be tbe tax on a dollar, and bow mucb will be tbe tuxol 
Mr. Scott, whose property is valned ut H2500, and who pays for 2 poUa. 

OPEBATlOn. 

•1.25 X 3-H = S405, amount of poll tax. 

$2505 - t405 = «-3100, amount of property tax. 

taiOO -i- teOOOCO = .0035, rate of taxation. 

»12500 X .0035 = *43.75, Mr. Scott's projwrty tax. 

t43.75 + »2.50 (3 polls) ^ f4C.35, Mr. Scott's total tAx. 

EzFL.AXATio:i.~^iDce $2505. the amount to be raised, includes both the poll and piopenj 
lax, if $405, Ibc poll tax. ia sulitractcd trom this aiDouat. the remaiuder, $2100, will he the 
Percentage, or sum to be assesseil on tbe Base, or entire property-. Divide tbia Percentage by 
this Base, and (he quotieul will be the rat« of lax oasessed, 3) millii on the dollar. Multiplr 
$12500, the assessed valuation o( Mr. Scotl'a property, by .0083, the pt-r ceot. expressed deci- 
mally, and ibe result, $43.75. is bis property tax-, adding to this $3.50, Uie tax on two polls, 
givet $40.35, bis entire tax. 

Kale. — FroTth the sum to he raised, dedu-ct the pdl tax, if any; diiidt 
the remainder by the total assassmeni, and rnulUpli/ the asaetsmeut oj 
each individiuil by the quotient; add to tJie- product the a/nount of j 
ta-v til be paid. 

EXA.MPI.KS FOU FKACTtCE. 

661. 1. A tux of $l:;oOOO is levied on u city, the ueaesaed valuation of whi(^ 
is $15000000. What is the rate of taxation, and what amount of tax will t 
neraon have to pay whose proiwrty ia valued at $7500 ? 

£. If a tux of $120 is assessed on a mill valued at $24000, what is tbe valua- 
tion of a residence that is taxed 817.75 at the sume rato ? 

S, The iier cent, of tux assessed for state imrjioats is Jji, for county ^^, and for 
city 1^*. What will he the amount of my tux, on property assessed at $21500? 

4. The tax assessed upou a town is $20!)14,80; the town contains 2580 polls, 
taxed $.02^ each, and has a real estate valuation of $40(J2000, and a valuation 
of personal property to the amount of $227400. Find the rate of taxation, and 
C'b tax, who pays for 4 polls, and wlioso property is assessed at $15000. 

Reuakk.— In certain States, tbe common schools are supported by a tax or rate bill mads 
out tan the bnsla ot tbe total alleudunce. 

S. My sou and daughter each attended school 314 days, and the expense, 
including teacber'a wages and incidentals, was puid by a rate bill. How much 
must I puy, it tbe teacher's wages amounted to $440, fuel and repairs $101.60, 
and janitor's fees $74.75, and the total number of day's attendance was 7400? 
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6. For the year 1888 the rates of taxation in the State of New York were 
s follows: Schools, 1.085 mills; general purposes, 1.475 mills; new capitol, .6 
f a mill; other purposes, .34 of a mill. What was the total rate of taxation, 
nd how much was raised by Livingston County, the valuation of which, as fixed 
y the State board of equalization, was $25395180? How much did said county 
aise for school purposes? 

7. The cost of maintaining the public schools of a city during the year 1888, 
ras 1112000, and the taxable property of the city was $44800000. How many 
aills on a dollar must be assessed for school purposes? If 10^ of the tax assessed 
annot be collected, how many mills on a dollar must then be assessed ? 

8. A tax of 113943.20 is assessed upon a town containing 860 taxable polls; 
he real estate is valued at $2708000, and the personal property at $151600. If 
he polls be taxed $1.25 each, what will be the rate of property taxation, and 
yhat will be the tax of Peter Parley, who pays for three polls, and has real and 
lersonal estate valued at $23750? 

9. In a school district, the valuation of the taxable property is $752400, and 
it is proposed to repair the school house and ornament the grounds, at an expense 
Df $5000. If old material sells for $673.70, what will be the rate per cent, of 
taxation, and what will be B's tax, whose property was valued at $9400? 

10. The assessed value of a town is, on real estate, $1197500, and on personal 
property, $432500. A poll tax of $.50 per head is assessed on each of 1870 
]x*r8ons. The town votes to raise $8000 for schools, $1500 for highways, $1500 
for salaries, $1000 for support of poor, and $310 for contingent expenses. How 
much tax will a milling company have to pay, on a mill valued at $46500, and 
stock at $10750? 

U. The total assessed value of a town, real and personal, is $630000, and the 
town expenses are $3913.95. How much tax must be collected to provide for 
town expenses and allow 3^ for collecting? If the same town contains 310 polls, 
taxed $1.50 each, what will be the rate of taxation, and how much will be the 
tax of a man who pays for two polls and owns property assessed at $14500 ? 

12, The assessed valuation of the real estate of a county is $1910887, of the 
personal property, $921073, and it has 4564 inhabitants subject to a poll tax. 
The year's expenses are: for schools, $8400; interest, $6850; highways, $7560; 
salaries, $5150; and contingent expenses, $13675. If the poll tax was $1.50, and 
the revenue from fairs and licenses $6200, what tax must be levied on a dollar to 
meet expenses and provide a sinking fund of $7000? 
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INSURANCE. 

652. Insurance is imlemnity sccnrcil agtiinst loss or damage. It is of tWfl 
kinds: Properly Iiisuraiire mid Peravnal Insurance. 

653. Property InHorancc iucludfes: 

]. Fire Insurunce, or indemnity for lose of or damage to iirojterty by tire 
£. JUarlne Insnrance, or indemnity for loss of or damage to a shi]i or its 

cargo, Ity tiny Epocilied casualty, at sea or on inland waturs. 
S. Live Stock Insurance, or indemnity for loss of or dsmnge to hones, 

cattle, etc., from liglitniug or other casnalty. 

654. The Insared Party is usually the owner of the property insured, bnt 
may be any person having a fiiiiincial insurable interest in the property. 

655. The Insnring Parties are called InsuTers or Utiderwriters, and are 
Hsnally incorporated coLipaiiii'ii. 

65G. Insnrance Companies are distinguished by tlie way in whieli th^ 
are organised; as Slock Insurtmce Companivs, Mutual Insurance Companies. 

657. A Stock Insurance Company ia one whose ciipital has been con- 
tributed and ia owned by BtockhoUlers, who eliare the profits and are liable for 
the losses. 

658. A Mutual Insurance Company i^ one in which the profits and losses 
are shared by the insured parties. 

Remarkb. — I: Some conpanicB comhiao llie feadircs of both stock anil mutual companki, 
and arc called Mteed Companies. 

%. lu mixed cuinpunitTi, ul! profits utove a limited dividend to the stockholders are dirSded 
among (be poUcy-ho!Jer& 

659. Transit Insurance refers to risks taken on goods being transported 
from place to pliice, eitlier by rail or water or both. 

660. The Policy is tho contract between the insurance company and the 
person wliose pixiperty is insured, and coiilaiiis a deecriptloa of the ioenred 
property, the amount of tho insurance, and the condiliuns under which theriak 
is taken, 

661. The Premium is the consideration in the contract, or the sum pai^ 
for insnrance. 

662. Tho Term of Insurance is the period of time for which the risk is 
taken, or the projierty insured. 

ItCHAnKs.— 1. Premium rates are usually giveu as so much per %V*.\ of the sum Insured, 
and depend upon the nature of the risk auil tbc leuglb of time tor which the policy ia issued; 
insurance is usually effected for a year or a term of years. 

S. Short Uaitt are for Icnns less ibau one year. 

8. It i* usual to make an added charge for the policy. 

4. Ineivance is frequently effected upou plate gbiss. the acts of employe 
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663« An Insurance Agent is one who acts for an insurance company, in 
obtaining insurance, collecting premiums, adjusting losses, reinsuring, etc. 

664. An Insurance Broker is a person who negotiates insurance for others, 
for which he receives a brokerage from the company taking the risk; he is con- 
sidered, however, an agent of the insured, not of the company. 

Remark.— A Floating PoUcy is one which ooTcrs goods stored in different places, and gen- 
eraily such as are moved from place to place in process of manufacture. 

665. Losses may be total or partial. 

666. Fire Insurance Losses are usually adjusted by the insurance company 
paying the full amount of the loss, provided such loss does not exceed the sum 
insured; if the policy, however, contains the "average clause, '^ the payment 
made is such proportion of the loss as the amount of insurance bears to the total 
value of the property. 

667. When a loss occurs to a vessel, the insurance company pays only such 
a proportion of the loss as the policy is of the entire value of the vessel. 

668. It is an established rule in marine insurance, that insurers shall be 
allowed one-third for the superior value of the new material, as sails, masts, eta, 
used in repair of damage; that is, '* one-third off new for old.^* 

Remark. — Marine policies usually 'con tain the "average clause." 

669. In case a jiolicy is terminated at the request of the insui-ed, he is charged 
the ** short rate" i)remium; if, however, it be terminated at the option of the 
company, the lower long rate will be charged, and the company refund the 
premium for the unexpired time of the policy. 

670. A Yalued or Closed Policy is the ordinary form, and contains a fixed 
valuation of the thing insured. 

671. An Open Policy is one upon which additional insurances may be 
entered at any time from port to port, at rates and under conditions agreed upon. 

672. Policies on Cargoes are issued for a certain voyage, and on vessels 
for a voyage or for a 8i)eeitied time. 

673. Salvage is an allowance made to those rendering voluntary aid in 
saving vessels or cargoes from marine casualties. 

Hemarkb. — 1. Insurance companies usually reserve the privilege of rebuilding, replacing, 
or repairing damaged property. 

2. Insurance policies ordinarily state that the loss, if becoming a charge upon the company, 
will be paid SO daps or 60 days after due notice and proof of loss. If not then paid, the amount 
of the claim becomes interest-bearing. 

674. The computations in Property Insurance are performed the same as in 
Percentage, and the terms compare as follows: 

The Amount Insured = the Base. 
TheBate ^ of Premium = the Rate. 
The Premium = the Percentage. 



:;5U6 EXAMPLES IN INSURANCE. 

676. To find the Cost of Insorance. 

Example. — The mixed stock in a country ^tore is insured for 1750. What 
is the cost of insurance for one year, at 1^^ premium^ if $1.25 is charged for 
the i>olicy? 



Operation. 
$750. = amount insured. 



Explanation. — Since the amount insored is 

the base, and the per cent, of premium the rate, 

'Q^'^ = /'^ ^^ premium. if ^i^^ amount be multiplied by the rate, the 

$11.25 = premium. product. $11.25, will be the premium; adding 

1.25 = cost of policy. $1.25, the cost of the policy, gives the full cort, 

$12.50 = full cost of insurance. 

^ule.— Mid tiply the amount of insurance by the ra4^ per cent, of 
preiniwni, and add extra charges, if any, 

676. To find the Amount Insured, the Premium and Per Gent, of Preminm 
being given. 

Example. — I paid $141.50 to insure a stock of goods for three months. If 
the charge for the policy was $1.50, and the rate of premium i^, for what amount 
was the i)olicy issued? 

Opekation. „ «. ^ . 

Explanation.— Smce $141.50 was the full 

$141.50 = full cost. ^jog^ or premium plus the charge of $1.50 for 

1.50 = cost of policy. the policy, the premium must have been $140; 

$140 = preminm. *°*1 since the rate of premium was | per cent, 

l^ = .00875 = decimal rate. !f fj^^ '' .^/T^^^ ^J * P^J ^'^^^ J|^« ^"°^«"^ 

Ai 4r^ ^r^afs- a.i nr^,,r\ i« t ^' $16000, Will bc the fscc of the poUcy. 

$140 -T- .0087o = $1G000, face of policy. " ' ^ ^ 

Rule. From the full cost of insurance, subtract the extra cJiarges, if 
any; divide the rem^aindcr by the per cent, of premium, and the quotient 
wUl be the face of the policy, 

EXAMPLES FOR PRACTICE. 

677. i. How much insurance, at 1^^, can be procured for $62.50? 

;v'. A ranchman paid a premium of $75.20 for insuring f of his herd of 
OHttlts at GO^ per $100. If the cattle were valued at $40 per head, how many 
had ho? 

.V. The loss on a property was $0000, of whicli $2000 was insured in the 
Uunu», $3000 in the Phoenix, and $2500 in the Hartford. How much did each 
(M»iupui\y contribute? 

J, If it cost $663 to insure a certain block for $44200, what will be the 
iHwt. wi tho wimo rate, to insure a block valued at $105000, if $1.50 extra be 
i'liar^od for tho policy in the latter case? 

*. Ili»w much will it cost to insure a factory for $42000, at J^, and its 
uijuliiiirry for $16500, at l^^, charge for policy and survey being $2.50? 

''. A ^^'utleman paid $35.60 per annum for insuring his house, at 2^ on two 
iifth.s of li^ value* What was the value of the house? 
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7. ir ft store nnil its contents are valued «t 437000, for how nmch must it 
inenred, at U^, to cover loss nud jiremium in cuse of total deatrnction? 

S. A cargo of teas, valued at t33000, was insured for $18000, in n poli 
coDtaining an " average clause." In case of damage to the amount of 131000^ 
how much should the company pay? 

9. The steamer Norseman, valued at tflOOOO, is insured for $75000, at 2^)^. 
What will be tho actual loss to the insurance company, in case the steamer is 
damaged to the amount of $20000? 

10. A speculator bought 2000 barrels of flour, and had it insured for 80j(. of 
its coat, at 3^^, paving a premium of $420. Atwhatpricemust hesell the flour, 
to make a net profit of 10;*? 

31. I insured my grocery store, valued ot $13500, and its contents, valued at 
$33000, and paid $350 for premium and policy. If the policy cost $1.2fi, what 
was the rate per cent, of premium? 

15. A canal-boat load of 8400 bushels of wlieat, worth 90^ per bushel, is 
iiunred for three-fourths of its value, at Ig^ premium. In case of the total 
destruction of the wheat, how much will the owner lose? 

13, A stock of goods, valued at $30000, was insured for 18 months, at 1^;*; at 
the end of 12 moutlis tho owner Riirrendered the policy. If tbe "short rate" 
for 6 months was 65# per $100, what should be tbe return premium? 

1^ For ho^y much must a house worth $6000, and furniture worth $2000, bo 
insured, at 1^ per cent., to cover the cost of the policy, which was $2, the 
amount of premium paid, and } of tho value of the property? 

16. A man owning \ of a ship, insured J of his interest, at 1^;^, and i«id 
$81.50 for premium and a policy charge of $1.50. If the ship becomes damaged 
to the extent of $12000, how niucii can ho recovered on tho policy? 

16. A Echouner is valued at $10500, and has a cargo of 3500 barrela of apples, 
worth $2.10 i>er barrel. What amount of iuaurance muat be obtained, at 2^^, 
to provide, in caao of loss, for the value of the property, the premium, and $5 
additional which the owner paid for survey and policy? 

17. A block of stores and contents was insured for $220000, and became dam- 
aged by fire and water to the amount of $150000. Of the risk, $40000 was taken 
by the Hartford Go., $05000 by the Manhattan, $35000 by tbe ..Etna, and the 
remainder was divided eiiuully between tlio Phoenix and the Provident. What 
was the ni't loss of each company, if the iiremiuni paid was 1|^? 

18. The fumitnre in my bouse is estimated at one-half the value of the house. 
I got both insured for 5 years, at 2J^, and find that in case of total djstruction 
the face of tbe policy will be fall indemnity for both the property and aremium. 
Find the value of the honso, if the face of the policy and the premium amount 

. to $7687.50. 

A factory worth $45000 is insured, with its contents, for $62500; 830000 
E the insurance is on the building, $12500 on machinery worth $20000, and 
F'tSOOOO on stock worth $35000. A fire occurs by which tho building and the 
machinery are both damaged, each to the amount of $15000, and the stock 
entirely destroyed, llow much is the claim against the company, if the risk 
covered by an "ordinary" policy? How much if the policy contains the "aver* 
e clause?" 
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PEKSONAL ISSURANCE. 



SO, The German Insurance Com]muy insured tlio Field block ioi #105000, at 
60^ jier tlOO; but thinking tlie risk too greut, it ro-inaured #40,000 in the Home, 
at fi, and #45000 more in tliu Mutual, at J*. Hoiv much premium did each 
company receive? Wliat was the gain or loaa of the German? What per cent 
of prepiium did it receive for the part of ths risk not re-inaured? 



PERSONAL INSURANCE. 

678. Persoual Insurance is the insurance ot ptrsons. It inclndea: 

I. Life IllsuranCP, or indemnity for loss of life. 

-, Accident Insurance, or indemnity for loss from disability occasioned 
by iicciiiont. 
S. Health losurance, or indemnity for loss occasioned by sickness. 

679. Policies of Life Insurance are usually cither Life Policies at 
Endowment Poliviex. 

6S0. A Life Policy stipulates to ]iay to the lieneflciaries named in it a fixed 
snm of money on tlic death of the insured, 

681. An Endowment Policy guarantees the payment of a fixed sum of 
money lit a specified time, or at death, if the death occurs before the specified 
time. 

682. Life insurance companies are known as Slock, Mutual. ^fiTr//, and 
Co- Operative. 

683. Losses sustained by tStock and Mixed companies are paid either from 
"reserve funds" or by assessment on the stockholders; those sustained by 
Mutual and Co-Optralive companies are paid by pro-rata or fixed contributions 
of the jiolicy holders. 

Remabes. — 1. The tnoncj may be mado payable to any one named by the iiMumt I if mwle 
payable to himself, nt bis death it becDtoeB a part of his estate and is liable for bis detHs, if 
payable to anotber, that other caanoi be deprived of the lienefit of the iusuraacc, either by tbe 
will of the [lerBOD taking out the iu^uranee. or by his creditors. 

3. A person may insure his lile in us tnany companies as lio pleases, and to any amount, 

3. Any one having an insurable interest in tiie life of another, may lake out, bold, and bo 
l)enefitcd by a policy of insurance upon the life of the other; or he may take out a policy in 
his own name, and then assign it to any creditor or to any one having an insurabie tnttrest 

4. The pniclical workings of lite ioBurance are fully set forth in documeni* in general circu- 
lation, ami all matters ot premjums to he fiuid. coah value of policies surrendered, and manMr 
of iMconiiDg insured, are di-lennined from such documents, readeringit unnecessary to rcquiiB 
Ibe solution of problems under life insurance. 
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INTEREST. 



^H'it Interest is a compeusutiua puld for the use of money. 

ft8<>. TiiG Principal is the money for the a&e of which interest is poiiL 

6SG. The Amount is the sara of tb^ principal tind interest. 

(>87. The Time ia the period during which the principal boora iutereat. 

688. Interest is reckoned at a, certain per cent, of the priucipal. It ii 
therpforc ii Per Cent, of which the Base is the Principal. 

689. Tin- Rate of Interest is the annual rate per cent. 

690. Interest differs from the preceding applications of Percentage only ] 
by introducing Hum ns an element, iu connection with the rate per ceTil. 

The Principal = the Biifle. 

The Per Cent, per Annum = the Kate. 

The Interest = the Percentage, 

The Sum of the Priucipal and Interest = the Amount. 

691. Legal Ifltnrext is interest according to the maximum rate fized by J 
law. 

692. Usury is interest takeu at a rate higher than the law allows. 

693. Simple Interest is iutereat on the principal only, for the whole time 
of the loan or credit; and thia is generally understood by the term tntereai, 

694. Annual, Semi -Annual, or other Periodic Interest, is interest 
ooraputed at ii spedlied rate for a year, half-year or other designated period. 

695. Cnnipound Interest is interest computed on the amount at regular I 
iutvrvitJs. 

Remarks.— I. Tlic payment of periodic inieresi, if apeciflecl in a contmct, may usually be 
tnforced; and if not paid wben due, bewimes simple ioteresl bKoring, and is not usury, 

2. Neither llie payiiig uor the receiving of com[iouud intoreKt is usury; bul its puymcat 
(nDHOt ordinarily be enforred, even Ihuugbit is ineDtioned in the contract. 

696. Aevroed Interest is interest accumulated ou account of any oblige 
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uterest computed on a basis of 300 days for a 



697. fomnioii Interest i 

year. 

REUABK&— 1. Tills melhod if 
received Ibe sanction of law. 

2. In reckoning inl^rest by thia method, it is 
&Dd a month lo be 30 days. 

ST4TE1IKST.— July 22, 1W7. at the aanuBl convention of the Busioesa Educalore' 1 
doD of America, then in aesaion at Milwaukee, Wis., the foUowing rcsolulioa was unaalmoua^ ' 



Is generally employed hy business men, and In at 

la cuslomary to consider a year to be 12 months. 




SJO SIS PER CENT. METHOU. 

adopted : Rctolml, That, as busmeiis educaMis, we uniformlj tcacb inlerest and discouDt on 
a S60-dBf basis, finding time by compouucl sublraclion, kdiI calling each month tbinv dajs, 
except wbei* Ibe day of tbe minuend time be Ibirlj-onS, when it sUslI be so counted. 

REMAitK. — In Cfiinputing Inwreat for abort periods of Ume, it la cuatomaiy to laBe the euci 
ntuntxir of days. 

69S. Exact luterest is interest computed for the exact time in days, and 
regarding tlie days ae 363tl)8 of a year. This method is need by the United 
States Government and by some merchants and bankers; but ae it is mcoDTenieat 
unless iiitereet hibles are used, it is not generally iidopted. 

Remarkb.— 1. Esact interest, for any period or lime (.'Xpreased lu days, maj be obtained tgr 
iubtracttcg J, part from the common interest for that period of time. 

2, CommoD interest may be obtained from exact interest by adding thereto ,^ uart of itedt 
699. For convenience, the rate of interest should tJvrays bo expressed deci- 
mally; the rules governing the miiltiplicatiou and division of decimals may then 
be applied to any product or quotient arising from the use of the docimnl rate. 

Keuares.— 1. In many of tbe States a le^ rale of Interest is establisbed, to save dispute 
and conieniioQ in cases of contracts in wliicb no mle of interest is agreed upon by tbe paniet; 
still the laws sanction au interest rate higher than the llxed legal nkte, it such rale be agieed 
upon by tbe parties: in a few of the States, any rate, if agreed upon, is tlius made legal. 

3. When no particular rale of inlercst is named in a contract containing a general intereat 
clause, as" with lnlercBl,"or " with use," tbe legal rate of Ihc place where tbe contract is mads 
b understood, 

8, Debts of all kinds bear interest afUr they become due, but not Ikfitre, nnless specidal 



SIX PER CENT. METHOD. 

700, The following method of compnting interest ia ba^ed upon time iia 
osually reckoned; i. e., 13 months of 30 dava oiich, or 3(50 days for a year, 
and is called the Six Per Cvnl. Method. It is convenient for use in all eases 
where time is not given in days, as for years and months, or for years, months, 
and days, and where exact interest ia not required. Should the rate be any other 
than six ])er cent., the change can be easily made. It is a common method of 
computing interest. 

Six Per Cent. Methml. 

*1.00 in 1 yr., at 6^, will produce *. 06 interest. 
tl.OO in ^ yr., or 2 mo., at f>^, will produce t.Ol interest, 
11,00 in 1 mo., or 30 da., at Ctf, will produce?. 006 intereat. 
»1.00 in C da., or \ mo., at 6^, will produce t. 001 interest. 
tl.OO in 1 da., at 6^, will produce t.OOOi^ interest. 

701. To find the Interest on Any Bom of Honey, at Other Rates than 
cent.: 

i. To find the interest at 7f. Rule. — Tv the hiierest at 6% add one-sisik 
of itself. 

S. To find the interest at 7i;^. Rule. — To the interent ut 6^ add one-fowlk 
of itseif. 
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3. To find the. interest at 8j^. Rule. — To the interest at 6^ add otie-third 
of itself, 

4. To find the interest at 9ji^. Rule. — To the interest at 6^ add one-half of 
itself. 

5. To find the interest at 10^. Rule. — Divide the Interest at 6^ by 6, and 
remove the decimal point one place to the right. 

6. To find the interest at 12^. Rule. — Multiply the interest at 6^ by 2, 

7. To find the interest at b\i>. Rule. — From the interest at 6^, subtract 
ojie-twelfth of itself 

8. To find the interest at 6^. Rule. — From the interest at 6^, subtract 
one-sixth of itself 

9. To find the interest at 4^5^. Rule. — From the interest at 6^, subtract 
one-fourth of itself 

10. To find the interest at 4^. Rule. — From the interest at 6<j(>, subtract 
one-third of itself 

11. To find the interest at 3j^. Rule. — Divide the interest at 6^ by ~. 

702. To find the Interest, the Principal, Bate, and Time being given. 

Example. — What is the interest on $550, at 6^, for 3 yr. 8 mo. 12 da.? 

Operation. Explanation.— Since the interest on |1 for 1 year is 

Int. on $1 f or 3 yr. = ♦ . 18 | .06, for 8 years it will be | . 18; since the interest on |1 

ic a ii g U^Q^ _ Q4 for 2 months is % .01, for 8 months it will be % .04; since 

a a It 22 da. = .002 ^^® interest on |1 for 6 da. is $.001, for 12 days it will 

be $.002; therefore the interest on |1, at per cent.. 

Int. on 11 for 3 yr. f^^ ^^ ^^H ^j^^^ j^ ^ 222; and the interest on $550 wiU 

8 mo. 12 da. = $ . 222 be 550 times the interest on |1, or the product of the prin- 
$550 X .222 = $122.10. cipal and the rate for the given time, which is $122.10. 

i 

^xHe.—MiiZtipLy the principaZ by the decimal expressing the interest 
of one dollar for the fvll time. 

EXAMPLES FOR PRACTICE. 

703. h Find the interest on $900, for 4 yr. 1. mo. 6 da., at 7j^. 
Explanation.— Find the interest at 6j^, and add to it one-sixth of itself. 

2. What is the interest on $400, for 1 yr. 7 mo. 2 da., at l\i ? 

Explanation. — Find the interest at 65^, and add to it one-fourth of itself. 

8. What is the interest on $150, for 6 yr. 3 mo. 18 da., at 8j^ ? 

Explanation. — To the interest at ^% add one-third of itself. 

4. Compute the interest on $1200, foi 3 yr. 4 mo. 15 da., at 9^. 

Explanation. — ^To the interest at 6jJ add one-half of itself. 

0. Find the interest, at 10;©, on $840, for 5 yr. 5 mo. 9 da. 

Explanation. — Divide the interest at 6^ by 6, to obtain the interest at \%^ and remove the 
decimal point 1 place to the right. 
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fi. Whiit is the interest, at 12;*, on #306, for 2 yr. 11 mo. 27 da. ? 

EXPLAKATION.— Multiply the interesl at 8S by 2«. 

7, Find the interest ou I181H), for fi yr. 9 mo. 25 da., at 5^^. 

ExpLASATioK. — From Ibc interest at 6i subtract one'twetftb of itself. 

S. Compute the interest, ut. 5^, on tlOOO, for 11 it. 4 mo. 24 da. 

EspLAKATioif.— From tbe inlerest at G£ subtract one-sixlb of itseU. 

!). Wliiit i(^ the interest, iit iH, on *llOi), for (5 yr. r; mo. C da.? 

ExFLAicATioK.— Fiom the iutercsl at 8^ subtract one fourtb of Itself. 
if). What is the interest, !it 4^, on tl350, for ft yr. 8 mu. lH do. ? 

Explanation.— From tbe lolerest at 6% subtract one-tbird of Itaelf. 
11. Find the iiitereat, on $54C, for yr. 2 mo. 24 da., at 3,*. 

ExFLAKATioN. — Dlvldc tbe intereat at SS by 3. 

HEMARKe.— 1. Interest at nny other rate, entire or fractfonal, can be found bja g 
applicBtioD of the metliods above explained. 

3. Wben tLe mills of a reaull are 5 ur more, add 1 cent; if less than B, reject tbem. 

J3. Compute tlie interest ou >75a.50, for 4 yr. 11 mo. 9 da., at 6;(. 
13. Compute the interest on #3560, fur 9 yr. 10 mo., at 8^. 
14- Compute the interest on 11540, for 9 mo. 20 da., at G^. 

15. Compute the interest on «G10.13, for 7 yr. 11 da., at 7^. 

16. Compute tbe intereat on tlllC, for 3 yr. 11 mo. 11 du., at 5%, 

17. Compute the interest on l!7500, fur 2 yr. 1 mo. 10 da., at 4J*. 
IS. Compute tlio interest on M50.40, for 5 yr. 6 mo., at Iji. 
19. Compnte the interest on t2400, for 7 yr. 1 mo. 19 da., at 10^)6. 

50. Find the interest on »1450, from Aug. 12, 1882, to Kov. 10, 1890, at 6]t 

51. What is the amount of JCIO, at 8i, for :J yr. 8 mo. 21 da.? 
ExpLANATios.— The Principal plus tbe Interest equals ibo Amount. 

52. Find the amount due after 1 yr. 10 mo. 20 da., on a li% loan of tl9il.50. 

53. On the 16th of Se])tember, 18iS4, 1 borrowed *3500, at 8* interest. Hoy 
mnch will settle the loau Jan. 1, 1890F 

Si. My note, given 2 yrs. 9 mo. 27 da. ago, for 8875.25, and bcarinj 
interest, is due to-day. What is the amount due? 

SS. A manufaetiirer marks a carriage with two prices; the one for a credit oS 
6 months on sales, and the other for cash. If the cash price was 1750, and money 
was worth 8;*, what should he the credit price? 

SO. Borrowed 42750 July IG, 1887, at bf interest, and on the same day loaned 
it at 7^^ interest. If full settlement is made Jan. 4, 1889, bow much will be 
gained? 

27. On goods bougiit for t450U, on months credit, I was offered 5<i off for 
casli. If money was worth 6ji, bow much did I lose by accepting the credit? 

S8. A man sold his farm for (ilGOOO; the terms wore, *4U00 cash ou deliTery, 
tSOOO in 9 months, tHOOO in 1 year and six months, and the remainder in 2 yean 
from date of purchase, with 6% interest on all deferred payments. What waa 
tbo total amount paid? 
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29, May 16th I bought 300 barrels of flour, at $7 per barrel; July 28th 
I sold 50 barrels, at $8 per barrel; Oct. 30th, 100 barrels, at $6.75 per barrel; 
and Feb. 13th following, the remainder, at $7.80 per barrel. Allowing interest 
at 6^, what was my gain? 

30, John Doe bought bills of dry goods as follows: May 3, $250; July 1, 
$1125; Sept. 14, $450; Oct 31, $150; Dee. 1st. $680; and on Dee. 2 1st, he paid 
in full, with 6^ interest. What was the amount of his payment ? 

31, On March 25, 1 sold five bills of goods, for amounts as follows: $1046.81, 
$952.40, $173.50, $1250, and $718.25; and on the first day of the following 
December I received payment in full, with interest at 6,^. What was the 
amount received? 

- 32, A firm bought goods on credit, and agreed to pay 7,^ interest on each 
purchase from its date; Oct. 6, 1887, goods were bought to the amount of $268 ; 
Dec. 31, 1887, to the amount of $765.80; Feb. 29, 1888, to the amount of $600; 
Apr. 1, 1888, to the amount of $325.25. If full settlement was made Aug. 25, 
1888, how much cash was paid. 

Kemabk. — In the following examples, given for teacher's use in class drill, the interest on 
each separate principal should be computed to its nearest cent; the sum of the results so 
obtained will be the answer sought. 

33, Find the amount of interest at 6^, by the six per ce7it, method, 



On $680, for 2 yr. 6 mo. 10 da. 
On $1895, for 1 yr 7 mo. 7 da. 
On $468, for 5 yr. 5 mo. 1 da. 
On $1000, for 11 yr. 1 mo. 20 da. 
On $645, for 4 yr. 4 mo. 5 da. 



On $500, for 3 yr. 1 mo. 27 da. 
On $895, for 5 yr. 11 mo. 11 da. 
On $1650, for 1 vr. 10 mo. 23 da. 
On $1463, for 9 yr. 1 mo. 9 da. 
On $365, for 4 yr. 1 mo. 25 da. 



3J^ Find the amount of interest, by the six per ce7iL method, 



On $538, for 6 yr. 6 mo. 6 da., at 9^. 
On $1200, for 7 yr. 4 mo. 27 da.^ at 10^. 



On $350, for 3 yr. 7 mo. 18 da., at 6^. 
On $586.50, for 2 yr. 9 mo. 35 da., at 7^. 
On $1345, for 5 yr. 4 mo. 1 da., at 8^. 

35. Find the amount of interest, by the six per cent, method, 



On $550, for 4 yr. 6 mo. 21 da., at 6^, 
On $2100, for 1 yr. 11 mo. 3 da., at 7^. 
On $750, for 8 yr. 8 mo. 8 da., at S^. 
On $1200, for 3 yr. 3 mo. 1 da., at 7i^. 
On $1500, for 7 yr. 7 mo. 9 da., at 9^. 



On $675, for 5 yr. 5 mo. 25 da., at 10,< 
On $1000, forllyr. 11 mo. Ilda.,at5«j^. 
On $2500, for 1 yr. 1 mo. 1 da., at U^, 
On $300, for 2 yr. 2 mo. 2 da., at 4^. 
On $990, for 4 yr. 4 mo. 6 da., at 3^. 



36, Find the amount of interest, by the six 2)er cent, method. 



On $250, for 3 yr. 4 mo. 29 da., at 8;ifJ. 
On $967,25, for 7 yr. mo. 27 da., at Q^, 
On $1305.09, for 1 p. 11 mo. 7 da., at 7^. 
On $1255.84, for 9 mo. 1 da., at 10^. 
On $316. 75, for Syr. 11 mo. da., at 4^^. 
On $2100.50, for 1 yr. 1 mo. 19 da. , at 9^. 



On $3546.81, for 5 yr. mo. 5 da., at35^. 
On $1867, for 2 yr. mo. 2 da., at 7^^. 
On $266.60, for 7 yr. 7 mo. 5 da., at 5^. 
On $1120.95, for 4 yr. 4 mo. da., at 4^. 
On $1000, for 5 yr. 6 mo. 7 da., at 8^. 
On $1743, for 2 yr. 3 mo. 6 da., at 65^. 
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704. To find the Principal, tbe Interest, Rate, and Time bein; given. 

Example.— Whiit. princiiial, iu 3 years auil 3 months, iit ti%, will gain t47.50 
interest ? 

Opbratiok, Explanation,— Since ^1 In 8 jean, at 

«.18 = int. of »1, nt 6^, for 3 yr. 
.01 = int. of ♦!, at 6^, for 2 mo. 
ijS = int, of $1, at 6^, for 3 yr. 2 mc 
•47.50 interest -h .10 = 1250, princiiml. 

Is contained times in $47.50, or (;350 ; therefore |250 is the principal nbicli will, In 8 jt; 
3 mo., at 6i. gain ^7.50 interest. 



6 per cent, will gain |.18 interest, and 
montba ^01 intcrcHt, it will in tlie gJTcn 
lime giiin (.19 interest; and if (I will la 
tbi.' given time gain $.1&, interest, the prln, 
cipal iliat will in tbe given time gain ^7.50 
inlerest must be hb many times $1 as |lU 



e dollar for the 



Rule. — Dii-ide the given interest by th-e interest of o 
given time and rate, 

Rbuahk. —Whenever the divleor contains a fraction not reducible to a decimal, as ia case 
of Bome fractional or odd ratio per cent., it is better tbat the fractional form be retained. 
Before dlTJsioa in such cases, multiply both diWEor and dividend by the denominator of the 
fractional divisor; the relative value of the terms will not be changed, and greater e: 
will be secured in the result. 



KXAMTLBS FOK PKACTICK 
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705. 1- What principal, at ?j£, will guin tl54 in (i yr. 4 mo. 34 da.? 

S. What sum of money, loaned at 4jji, for 7 yr. 11 mo. 15 da., will gain 
*1468.21 interest? 

5. What sum of money, invested at 5^^, will in 7 yr. 1 mo. 1 da. produce 
tl31.50 interest ? 

4. A money lender received $221.63 interest on a aura loaned at 8^ July 17, 
1885, and paid Oct. 11, 1888. What was the enm loaned ? 

5. A dealer who clears l^Jii annually on his investment, is forced hy ill health 
to give up his business; he lends his money at 7f, by which his income is rednced 
9151S.30. How much had he invested in his business ? 

6. How many dollars must I put at interest, at 9%, Jan. 27, 1889, so that on 
the 18th of Nov., 1895, $506.27 interest will bi.' dne? 



706. To find the Principal, the Amoont, Bate, and Time being gi-na, 
EXAUPLE. — What iiriucLp:il, iit H^, will, in 4 yr. 6 mo. 15 da., amoi 



«2372.25P 

OrsBATtoN. 
«1.2725 = amount of *1.00 for the time, 
12372.25 -i- 1.3725 = »1864.«, principal. 



'^^ 



BiPLANATiOK. — Since a principal nt 
(1 will, in the given lime, amount to 
$1.2725, it will require a principal of ti 
many times $1 to amount to $2372.35 as 
$1.3735 m contained limes in t337a.ea, oi 
»1864,24. 

Rule. — Divide the anwunt by thi- amount of 1 dollar for the given 
time and, rate. 
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XIXAMPI^S FOB PRACTICE. 

707. i What sum, put at interest at 7^ for 5 jr. 11 mo. 3 da., will amount 
to $630.90 ? 

2. A boy is now 15 years old. How much must be invested for him, at 7iji 
simple interest, that he may have $15000 when he becomes of age ? 

S., What sum, put at interest June 1, 1888, at 1^, will amount to $687.50 
July 1,1890? 

4. What suto of money, put at interest to-day at 6^, will amount to $1031.25 
in 7 mo. 15 da.? 

5. What principal will amount to $308.34 in 11 mo. 9 da., at C^ ? 

6. A man loaned a sum of money to a friend from June 13 to Dec. 1, at 
7^, when he received $763.28 in full payment. How much was loaned ? 

7. Owing a debt of $2146. 18, due in 1 yr. 7 mo. 18 da., I deposited in a bank, 
allowing me 6^ interest, a sum sufficient to cancel my debt when due. Find the 
sum deposited. 

708. To find the Rate Per Cent, the Principal, Interest, and Time being given. 

Example. — At what rate per cent, must $750 be loaned, for 2 yr. 5 mo. 6 da., 
to gain $164.25 interest ? 

Operation. Explanation. — The principal will gain 

A10 OK • i. t A^vKA £ i.1 X' i. iv $18.25 interest in the given time at 1 per 

$18.25 = mt. of $750 for the time at 1%. L ♦ ; w? ♦!. ♦ u • ♦!> • J^ 

ft! 04 2^5-^*18 25 -q or q^J cent. ; m order that it may m the given time 

9lh^.4o -7- f 1».^D — y or y^. ^^i^ 1154^35, the rate must be as many 

times 1 per cent, as $18.25 is contained 
times in $164.25, or 9 per cent. 

Rule. — Divide the given interest hy the interest on tlie given principal 
for the given time, at 1 per cent. 

Remark. — When the amoimt, interest, and time are given, to find the rate per cent., subtract 
the interest from the amount, thus finding the principal, then proceed as by the above rule. 

ICXAMPI^S FOR PKACTICK. 

709. 1. ^If I pay $518.75 interest on $1250, for 5 yr. 6 mo. 12 da., what is 
the rate per cent. ? 

2. At what rate would $710, in 3 yr. 5 mo. 20 da., produce $172.56 interest ? 

3. At what rate would $4187.50 amount to $4738.68, in 1 yr. 11 mo. 12 da.? 

4. If $1200 amounts to $2135.80 in 12 yr. 11 mo. 29 da., what is the rate 
per cent. ? 

5. A lady deposited in a savings bank $3750, on which she received $93.75 
interest semi-annually. What per cent, of interest did she receive on her money? 

6. A debt of $480, with interest from August 24, 1886, to Dec. 18, 1888, 
amounted to $546.72. What was the rate per cent, of interest ? 

7. To satisfy a debt of $1216.80, that had been on interest for 4 yr. 4 mo. 
21 da., I gave my check for $1751.18. What was the rate per cent, of interest? 
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710. To find the Time, the Principal. IntereBt, and Rate being given. 
Example. — In what time will J.^40 guin 8T4..')2 iutert-st, at l}% ': 



Expi.AXATioK.— Since in 1 jear$340 will, u 
6 per cenL, gain f32.4i] inurest, it mill nxguire 
as many jpiire for it bi gaa $74.33 inlenst •> 
C32.40 iscontninal timen in f74.S3, or2.3 j«an, 
flwl, by Ibc rule for the reduction of ft deuiiini* 
Date decimal, Uiat 2,3 yeare equals 3 yr, 8 nw. 
18 da. 



Opbratios. 
»32.40 = int. on $540 for 1 jr., at G^. 
♦74.52 -h 32.40 = 2.3. 
2.3 X I yr. = 2.3 years, 
.3 yr. X 12 = 3.6 montha. 
.6 mo, X 30 = 18 days. 
2yr. 3 mo. IS da. 

Rsif ABR. — When by inspection It is apparent tbat the time is less tbao a year, divide llw 
given interest by ttle interest on the prindpal for the highest apparent unit of time; the qunrieot 
will be In units of the order talcen, wbicli reduce us above. 

Rule. — Divide tlie given, interest by the interest on, the princijuij fur 1 
year, at the given rate per cent. 

Rkmabk.— When the amount, interest, and rate ore given to Ami the time, suljiraci the 
interest from the amount, thus finding the principal, and proceed aa above. 



KXAHTI-EH roK PKACTICE. 

711. 1. IIow long will it take *3tiO to gain 153.64, at 0*. 

3. How long should I keep t4C().25, at 8^, to huvo it amount to tGlO.4 

3. A debt of *1050 was paid, with 5^^ interest, oa Aug. 30, 188S, by deliver- ' 
ing a check for 82310.85. At what date was the debt contracted ? 

4- How long must $612 be on interest, at 7^ to aiponnt to $651.27 ? 

S. Ou April 1, 1888, I loaned (1120, at 5^, and when the money was due I 
received ♦1202.00 in full payment. What was the date of the payment ? 

6'. In what time will money, bearing 8;* simple interest, double itself? 

ExFLAKATiON. — In Order to double itself, the Inl^re^t accumulated must be equnl to tbe 
principal, or be 100 i>er cent, of ilie principal. And slnw; Ibe principal increases 8 per cent, ii 
one year, it will itiijiiire as many years to increase 100 per eent,, or to double itself, i 
cent, is contained times in 100 per cent., or 13J, equal lo 13 yr. mo. 






SHORT METHODS FOR FINDING INTEREST. 
713. To find Interest for Bays, at 6per cent., 360 day basis, or Common luterert. 

EsM-ANATios. — A principal of $1 will, in 1 jCBr, at C percent., gain ^.08 interest. A prin. 
cipal of $1 will, in j| year, or 2 months, oc 61) days, at G per cent., gain .01 Interest. SJoce 
|.01 equals j^B of the principal, tbe interest on any suro of money for 60 days, at (> per cent, 
can be found by pointing off two integral places from the right; and since tl is ,1,1 of 60. Um 
interest for 6 days can be found by pointing off llirce places; and «incc ten limes SO is 600, Ibe 
Interest for flOO days is ten times that for 6t) days, and may be found by pointing off 1 place; 
and since 6000 is ten times SOU, the interest for 6000 days con be found by multiplying the inter- 
est for eOO days by 10, or in other words, the Interest for 6000 days will equal the prini^wli 
the principal thus lieing shown to double itself in thiit lime at 8 per cent. This may furtbO 
be proveil true from either of two lHustratious: 
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JsL 6000 da. -r- 300 (12 X 30) = 16f, or 16 jt. + 8 mo. 

2d. lOOj^ -f- 6^ = 16f , or 16 yr. 4- 8 mo. 

Hence, assuming $2136 as a principal, we form the following 

Table. 

$2136 = principaL 
$2,136 = interest at 6^ for 6 days. 
$21.36 = interest at 6^ for 60 days. 
$213.6 = interest at 6j^ for 600 days. 
$2130.= interest at 6^ for 6000 days. 

Remabks. — 1. Observe, as above stated, that the interest for 6000 days equals the principal, 
or that any sum of money will, at common interest, double itself in 6000 days. 

2. Since interest is ordinarily computed on the basis of 860 days, or 12 periods of 30 days 
each, as illustrated above, all results will be required on that basis, unless otherwise specified. 

713. — 1. To find the interest of any sum of money, at 6^, for 6 days. 
Rule. — Cui off three integrai places from the right of the principal. 

2. To find the interest of any sum of money, at 6^, for 60 days. Rule. — Cut 
off two integral places from the right of the principal, 

3. To find the interest of any sum of money, at G^, for 600 days. Rule. — Cut 
off one itUegrai place from the right of the principal, 

4. To find the interest of any sum of money, at 6<^, for 6000 days. Rule. — 
Write the interest as being equal to the principal. 

Kemabk. — Interest is a product of which the rate and time are factors. [Formula. — Interest 
= Principal X Rate X Time.] Since the rate, being a constant factor, may be ignored, it wili 
be observed that it will make no difference if, for convenience, the term principal (in dollars), and 
that of time (in days), be interchanged. Illustration: The interest of 500 (dollars) for 93 (days), 
is the same as the interest of 93 (dollars) for 500 (days); and since 500 is ^ of 6000, the interest 
required can be found by dividing 93 (dollars) by 12, which gives $7.75. Again, the interest 
of 150 (dollars) for 88 (days) equals the interest of 88 (dollars) for 150 (days); and since 150 is 
^ of 600, the required interest is obtained by pointing off one place from the right of 88 (dollars), 
as, $8.8, and dividing the result by 4, obtaining $2.2, or $2.20, as the interest. 

714. To find Interest at Other Rates than 6 per cent, 360 Day Basis. 

1. To find the interest on any sum of money for 13 days, at 6 per cent. 
EuLE. — Point off 3 places and inulti2)lg by 2. 

Remakes. — 1. For any number of days divisible by 6, proceed in like manner. 
2. For other rates, add or subtract fractional parts of results, as in Art. 701. 
8. For odd days, add fractional parts to the result. 

2, To find the interest for 18 days, at T,'^. Rule. — Point off 3 places y 
multiply hy 3, and to the result add one-sixth of itself, 

3. To find the interest for 24 days, at b^. Rule. — Poijit off 3 places, 
tnultijjly hy 4, (tnd from the result subtract 07ie-sixth of itself. 

4. To find the interest for 3G days, at 4A^. Rule. — Poiiit off 3 jjlaces, 
multiply by 6, and from the result subtract one-fourth of itself. 

5, To find the interest for 78 days, at 8l^. Rule. — Point off 3 places, 
multivly by 13, atid to the result add ons-third of itself. 
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6. To fiad the interest for 51 days, at 6^. Ritle. — Pmnt 
multiply bff S, and to the result add ojie-half of the first result. 

Rbmabk.— Iji a similar way all changes of time and rate maj be coDsIdered. 

~. To find the iuterest for 10 days, at tft. Rule. — Point off S plact^. .ind 
divitle //te result by 6. 

S. To find the interest for 20 days, at t%. Rule. — Point off S places, ditnut 
the result by 3, and to the quotient add one-sixth of itself, 

9. To find the interest for 30 days, at 7i^. Rcle. — Poitit off S placet, 
divide the result by 3, and to the quotient add one-fourth of itself. 

10. To find the interest for 40 days, at 9^. 'Rple. — Point off 2 places, mb- 
tract from the result one-third of itself, and to the remainder add one-half of itnelf. 

11. To find the interest for 45 days, at 8,';^. Rule. — Point off' 2 places, sub- 
tract from the result one-fourth of itself, and to the remainder add one-third o; 
itself. 

IS. To find the interest for 54 days, at 6f6. RuLE. — Point off S places, and 
from the result subtract one-tenth of itself. 

IS. To find the interest for 240 days, at 6fi. RuLE.—Poini off S plarfx imd 
multiply by 4- 

Rgsiarks. — In a similar nuumer obtuia laterest for all terms of eo daj/s or parts tbeieof, and 

at any retiuired rate. 

14. To find the interest for 50 days, at 6^. Rule. — Point off 1 place and 
divide by 12. 

15. To find the interest for 100 diiye, at 6^. RcLB. — Point off 1 place and 
divide by 6. 

16. To find the interest for 150 days, at G^. Rule. — Point off J place and 
divide by ^ 

Hehabk, — Dstly class drill for five or ten minutes, daring the time given to tlie subject of 
Interest and its varied applications, will import to tlic class an astonishlag degree of accuracy 
and rapidity in computing interest; and wliile odd rates are not io commoD use, valuable drill 
may be given by tbeir occaBioual introduction, and the varied clianges necessary to obtain 
Interest for odd days will insure the very best roiults. 
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ri5. Find the interest on 

1. «1760, for 15 days, at C-ji. 

2. «1125, for 24 days, at 1^,. 
S. t742.50, for 30 days, at 6^. 

4. 1900, for 93 days, at 7^^. 

5. tR60, for G3 dava, at 8^. 

6. »136.42, for 33 divys, at fl^. 

7. tlOOO, for 21 days, at 10^, 
S. taOOO, for 12 days, at 5^. 

ft. »351.23, for 40 diiys, at m. 

10. »I368, for .50 days, at 3;(. 



11. *93.40, for 150 days, a! 

13. *550, for 75 days, at 7j(. 

13. *84a.50, for 45 days, at 6!<. 

U. *S00, for 27 days, at 5^, 

r>. *1725, for 57 days, at 9)*. 

J(J. 41125, for 55 days, at BjL 

17. »3741,85, for6day8,at 

IS. «5178, for 9 days, at Qjt. 

19. *732, for 11 days, at fij*. 

'30. J1174.51, for i'i days, at. 



m 
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£1. «340, for :o daya, at 10^. 


S6. $120, for 49 days, at H- ^| 


S2. «14;8, for 80 days, at Gfl. 


57 


»60, for 50 days, at h^. ^H 


23. ♦2150, fur 96 daye, at H*- 


SS 


$930, for 83 days, at n^. ^1 


Si. 41200, for 63 days, at 6^. 


39 


$750, for 84 days, at C,<€. ^H 


2.5. tl500. for 87 daye, at 7j(. 


40 


$550, for 72 days, at 7^. ^H 


SG. «420, for il (lay's, at SjC. 


¥ 


$66.90, for 11 days, at 6*. ^H 


27. (1300, for 81 da'vH, at H- 


]fi 


$83.21, for 30 davs, at 5^. ^H 


38. *2347.o0, for 18 days, at 7^. 


4S 


$110.25, for 60 davs, at 7*. ^1 


29. 11112.49, for 25 days, at 8^. 


U 


«77.r.4, for 54 days, at 0<t. ^H 


30, #1300, for 13 days, at 6^. 


}fi 


$300, for 66 days, at 10<£. ^H 


SI. tl7000, for 3 days, at 5i^. 


46 


$800, for 93 days, at 8*. ^H 


SS. »195.50, for 33 days, at 10^. 


47 


$1110, for 63 daya, at 6*. ^H 


SS. »1050, for 43 daya, at If. 


48 


$684, for 50 days, at H. ^| 


S^ *1560, for 44 daya, at m. 


49 


$1250, for 70 days, at 12*. ^H 


S6. «180, for 47 daya, at Gft. 


50 


$351.89, for 9 days, at 6*. ^H 


Bbmabk.— Id the five followiog exampleit, compute the interest on eacb separate principal ^^| 


yihe nearest cent; then find the sum total of the Interest tbua obtained. ^^| 


716. 1- Find tlie total amount of 


nterest on ^^| 


$5.50, for 18 days, at 6^. 


$250, for 50 days, at ^. ^| 


$810, for 40 days, at 1%. 


$593.25, for 80 daya, at 7*. ^H 


$1000, for 41 days, at 7A^. 


$1966, for 75 days, at 5:^. ^H 


$342.50, for 43 days, at 5^. 


$450, for S3 days, at ^i. ^H 


$1368.50, for 45 days, at 6ft. 


$990, for 63 days, at 6<£. ^H 


*. Find the total amount of interest 


^H 


$720, for 9 days, at 10*. 


$1124, for 15 daya, at 3*. ^| 


$7500, for 3 days, at 7*. 


$550, for 43 days, at 7^*. ^H 


$216, for 93 daya, at 8,«. 


$160, for 27 days, at 6<. ^H 


$304, for 64 daya, at 6*. 


$240, for 31 days, at 8«. ^H 


$600, for 4 days, at ^%. 


$540, for 41 daya, at ^%. ^H 


B. Find tlie total amount of the inte 
$1452, for 8 daw, at ^i. 


rest on ^H 


$1400, for 26 daya, at 6;^. ^H 


$1728, for 10 daya, at 6*. 


$1700, for 29 days, at 8*. ^H 


$2150.42, for 17 days, at 7!*. 


$1900. for 37 days, at H. ^H 


$519, for 24 daya, at 8*. 


$2100, for 43 days, at 6*. ^H 


$1600, for 93 daya, at 7i*. 


$3100, for 53 daya, at ^%. ^H 


^ Find the total amount of interest 


■ 


$695, for 79 days, at 3,'f. 


$99, for 59 days, at b^ft. ^H 


$546, for 73 days, at 3*-;. 


$780, for 101 daya, at G%, ^H 


$1382.50, for G9 days, at 4^. 


$1350, for 150 days, at 6^<«. ^| 


$101.80, for r.5 days, at 4^^. 


$775, for 180 days, at 7< ^| 


$500, for 61 davs. at h$. 


^"'"'""■■'"J 



!»U ESAMPLEB FOH PHACllCE. 

5. Find tbe total amount of interest un 



1285.56, for 11 dap, at H^. 
$373.40, for 21 days, at -i^. 
*519.31, for 27 days, at t%. 
$3000, for 1 day, at C,*. 
$6000, for 5 days, at 5^. 



$lO(HXt, for 16 days, at H. 
1400, for 48 days, at 6)^. 
*240O, for 54 days, St 6^. 
♦730.30, for 33 days, at fl; 
$100, for 4.5 days, at 6^. 




717. To And Interest for Days at 6 per cent,, 365 day basu, w Xzaot IntsresL 

Rkuaxks. — L Aside (rom uses in goveromenl calculations, aact interest is rarely com- 
suted* and wbile It Is enforceable, bein); stTicily legal, the greater coDveaience of the 300 daj 
niles BO commend Ibem to public lavor bb to lead lo their common use. 

2. On a basis of 13 periods of 30 daj^ each, or SGO dayn for a year, the year's Interest is 
laken tor a period too short, since the year (exclusive of leap year) coniains itftS days. The 
lime is, therefore, 3 dojs or i^,. equal to ^, loo short, and thi: iulerest taken on that basis Is 
proportlooalty too great; to cuiTect this error and obtain the exact interest, mbliact ^ part 






it obtained oi 



a 300 day baais. 



BXAHPKES rOK PRACEWE. 



. 1. Find the exact interest of 6G.30, for 50 days, at e-i. 
Find the txact interest of #934, for 63 days, at 7^. 
Find the exact interest of $800, for 33 days, at 6?!. 
Find the exact interest of $137.50, for 03 days, at Sj*. 
Find the exact interest of 4210.54, for 100 days, at Oji. 
Find tho exact interest of $681.80 for 90 days, at 10*. 
Find the exact interest of $500, for 48 days, at 8{C. 
Find the exact interest of $1200, for 31 days, at 6^. 
Find tho exact interest of $1300, for 35 days, at l^i. 
Find the exact interest of $811.35, for 45 da>'8, at ijjl. 

Remamk. — In the three following examples, find the exact interest on each acpamie prin- 
cipal to the nearest cent, and then tlio lotaJ of the Interest thus obtained. 




. EXAMPI.ES FOK PKACTICE. 

Find the total amount of exact interest on 



$510, for 63 days, at 7^. 
$615, for 03. days, ut G;^. 
$450, for 78 days, at 5*. 
$120, for 96 days, at 1^^. 
$353, for SO days, at 10^. 



$1935.50, for 75 days, at Sj*. 
*313<!.S8, for 70 days, at 4^. 
$1000, for 73 days, at 6;*. 
$2000, for 146 daffl, at 9^. 
$1500, for 219 days, at 4^. 



S, Find the total amount of exact interest o 



$2150, for 65 days, at 3^. 

$1640, for 14 days, at4<£. 
$900, for 1 7 days, at m. 
$182.79, for 24 days, at 5;<. 
$605.51, for 33 days, at 6^. 



$890,90, for 45 days, at 7ij<. 
$1100, for 4fi days, at Sji. 
$3500, for 54 days, at lOjt. 
$720, for 611 days, at S*. 
SnCo, fc- 51 days, at G%. 



FEBiODic nrrsREST. 221 

S. Find the total amount of eoMict interest on 



$96.60, for 20 days, at 7^. 
$138.24, for 15 days, at 6^. 
$1793.80, for 35 days, at 8^. 
$2000, for 7 days, at 1^, 
$1000, for 1 day, at ^^ 



$615.62, for 93 days, at 65^. 
$730, for 57 days, at b^. 
$891.11, for 63 days, at 6^. 
$200, for 19 days, at ^^. 
$525, for 25 days, at 10%. 



PERIODIC INTEREST. 

730. Annual Interest is simple interest on the principal for each year 
period, and on each yearns interest remaining unpaid. 

721. Semi- Annual Interest is simple interest on the principal for each half- 
year period, and on each period's interest remaining unpaid. 

722. Quarterly Interest is simple i^iterest on the principal for each qtMr- 
ter-year period, and on each period's interest remaining unpaid. 

723. In some States annual and other periodic interest is sanctioned by law; 
but in many States it cannot be legally enforced. 

724. When the interest payments are not made when due, periodic interest 
becomes greater than simple interest, because of the interest on the unpaid sums. 

725. Perodic interest is sometimes secured by a note or series of notes; in 
such cases the principal only is secured by one of the series (if not by mortgage 
or otherwise), while each of the other notea is drawn for one interest payment, 
and matures on the date at which such payment is due. By such arrangement, 
periodic interest can be enforced in States where it would otherwise be regarded 
as illegal. 

726. In States where periodic interest is legal, the contract should contain 
the words, " with annual interest," or " with interest payable annually," or " with 
semi-annual interest," etc. 

727. As simple interest cannot be collected until the principal is due, simple 
and periodic interest are the same up to the end of the first interest period. 

Remark. — When tbe iDterest is not paid at the end of the periods, as agreed, mnch time 
will be saved io obtaining the amount due, by finding tbe ioterest on one over-doe payment 
for tbe aggregate of the time for which they were all over-due; to this interest add the amount 
of the principal, at simple interest. 

728. To find Periodic Interest, the Principal, Rate, and Time, being given. 

Example. — What is the interest on $2500, from July 1, 1885, to Sept. 16, 
1888, at 6j6 interest, due annually, and no payments made until final settlement? 



COIIPOUND IMTEHESI. 



1 8S8— Et- 
1885—7- 



$2500 X J 

Remaining unpaid j i ^' o ^ 
for periods of j ^ ' ^ , 



= time. 

= $150 = 1 yr. int. 

i mo. 15 da. 
2 mo. 15 da. 
2 nio. 15 da. 
Interest of $150. for 3 yr. 7 mo. 16 da. = $ 32.63 
3 yr. simple interest on principal = 450,00 

2 mo, 15 da. interest on principal = 31.25 
Total interest due = $513.88 

Adding lo lliis ibe ioturwl of the principal for the full tin 
of Interest due. 

Rule.— Jb the simfAe interest on the principal for tlie full time, add 
the interest on one period's interest for ths aggregate of time for wfiiek 
the payments of interest- were deferred. 



ExpLANATios. — t^m July 1, 
1885, lo Sept. 16, 1888, Is 3 yr. 2 
mo. 15 do. And siocc the linl 

year's interest, nkicb is $150, wu 
not paid unii! 3 yr. 2 mo. 15 do. 
aFler it Vns due, the secoad yeoi's 
interest, $150, was not paid until 
1 ]T. 3 mo. 13 da. after it was due, 
and the third year's interest, $150, 
was not paid until 2 mo. 15 da. 
after it whs due, Ibc aggregate of 
tlic time for which inlereal Bboolil 
be computed on o:ic year's interest, 
^150, is 3 yr. 7 mo. 15 da., and its 
interest for that lime la $33.II3> 
e, $4H1.25, gives $518.88. the amomil 



Luallj 



EXAMPLES FOR PHACTICE. 

729. J. What is tbc annual interest of $1200, payments di 
from May 21, 188-1, to Nov. 9, 1868, ut 1^, no interest iiaving been paid? 

S. Wliat is the annual interest of $3410.50, payments due qnarterly from 
Jan. 15. 1882, to Sept. 6, 1889, at 5^, no interest Iiaving been ]>aid? 

5. Find the amount of interest due at the end of 4 jr. 9 mo. on a note for 
^1155, at &%, interest payable annually, but remaining unpaid. 

.j. On a note of $1750, dated Aug. 1, 1883, given with interest jiayable 
annually at 10;^, the first three payments were made when due. How tnnch 
remained unpaid, debt and interest, Jan. 1, 1880P 

6. Find the amount due Oct. 11, 1801, on a debt of $11000 under date of 
July 5, 1888, bearing 4^^ interest, payable quarterly, notes for the <p 
interest having been given and nothing paid until final settlement. 



COMPOUND INTEREST. 






730. Compound Interest is the interest ou the principal and on the 
interest after it bt'comea due. 

731. The Simple Interest may be added to the principal annually, semi- 
annually, quarterly, or for other agreed periods; when done, interest is said to 
be compounded annuaUy, quarterly, etc., as the case may he. 

732. General Role. — Find the amount of the pHncijml and interest 
for the first period, ajid make ih<tt the jiriur.ipnl for ihe second fmriad, 
and so proceed to ike time if fettlenieiif. 



COMPODND INTEKE8T. 



3 mo. 15 da., at i}%, 



Reuasks. — 1 If the lime containsi fractional ports of a period, as months and days, 
the amount due for the full periods, and to this add its lotereat for Ibe mootlis and days. 

2, Compound inlercsl is not recovembte by law, but n creditor miiy rea'ive it if lenderod^ 
irilbout lacurring liie penalty of usury; a new obligatioD may be luken at the maturity of 
compound interest daim, tor the amount so abown to be due, and such new obUgati 
valjd and biodiDg, 

733. To find the Compound Interest, vben the Frincipal, Rate, and Time of 
Computing it are given. 

Example. — Find tjie nitereat of $760, for 3 jr. 
be compouniled uuuuully. 

Opkrjtioh. 
$45 = int. for 1st yr. 
$795 = nmt. at end of 1st jr. 
$47.70 =int. for 2(1 jr. 
$842.70 = arat. at end of 2d yr. 
$50.56 = int. for 3d yr. 
$893.26 = nmt. at end of 3d yr. 
$37.96 = int. for 8 mo. 15 da. 
$931.a3 = amt. for full time. 
$931.22 — $750 = 



1 

of* 1 

Ibe: I 




EJTI.AKATION.- 

ia to be compounded aonually. the 
amount due at the end of the first 
year, which is $705, will be the basis 
of tlie interest for the second year; 
jnd the amount due at the end of tbo 
second year. $642.70, will be [be basis 
of the interest for Ibe tbiid year; the 
amount due at the end of the third 
year, (893 20, wUl be the basis of the 
Interest for the remaining B mo, IS 
= tl81.22, comp. int. full time. da. of the lime; and since the com- 
pound amount thus found, |S31.a3, 

la made up of the compound interest and the principal, if from this amount the prlndpal be 

mbtracled, tbe remainder, |181.22, will be the compound interest 

Bale. — I. Find the amount of tiie principal for the first interest period} 
take Otis residt as a principal for the next period, and so on. through the J 
whole time. 

n. Subtract the principal from the last amount, and the remaindat l 
will be the compound interest- 

Remark.— For halt or quarter years, take ono-balf or one^juarter the rale per cenL for oi 
year, 

EXA3IFUCS FOR FBACTICE. 

734. i. What ia tlio comjiound intereat o 
interest is compounded anniiallyP 

S. What IS Hie compound intereat on $600, for 3 years, at 5^, if the interest ] 
is compounded quarterly? 

3. What ia tlio compound interest on $1640, for 2 jr. 6 mo., at 10^, if the 
interest is compounded quarterly.' 

4- Find ttie compound interest on $1000, for 4 yr. 5 mo. 13 do., at 8jt, if the 
interest is compounded semi-annually? 

S. What will be the amount due Feb. 11, 1892, on a debt of $900, bearing 1 
8jt interest, compounded quarterly, if the debt bears interest from July 1, 1888 1 ^ 
Oct. 1, 1888, I paid iu full a note for «1350, dated March 15, 1S83, and 

uring 10^ interest. If the interest was compounded semi-annually, what waa 
^e amonnt due at settlement ? 



i $1200, for 4 years, at 7;^, if th» I 




A 
^ 



■~ 


^^^^H 


SS4. toupcusD ^^H^BH 


735. The kbor of comjiiitiiig compoiuid interest may 1«- greatly HlmrtenrJ 1 
by the nae of the following ' | 




Compound lutere^t Table, 




Showing the amount of *I ut oompoand iuterest at various raU'S jwr oeni. 


f 


>r any number of years, from 1 year tu 50 years, inclusive. 


Yw 


1 per cl. 


IS^perct 


2 per ct. 


2iiperct. 


3 per cl. 


«>^I»er«t. 


4 percL 


1 

i 

8 
4 
S 


1.0100 000 
1.0201 000 

i.oao3 010 

1 040lt 040 
I.OSIO 101 


1.0150 000 
1.0803 250 
1.045B 784 
1.0613 636 
1.0773 840 


1.0200 0000 
1.8404 0000 
1.0612 0800 
1.0«24 3316 
1.1040 8080 


1.0250 WMK) 
1.0508 2500 
1.0768 fl062 
1,1038 1288 
1,1314 0821 


1.0300 0000 
1.0609 OOOO 
1.0U27 2700 
1.1255 0881 
Lisas 7407 


1.03.10 0000 
1.0718 2S00 
1.1087 1787 
1.1475 2300 
1.1876 8631 


1.0400 OOOO 
1.0614 OOOO 
l.lM8ft400 
1.1698 6631 
1.2166 S2M 


» 

10 


1.0615 203 
l.O'rai 8.'j4 
1,082« 507 
l.lUSfl S^S 
1.1U40 221 


1.0934 433 
1.1US8 4S0 
1.1264 936 
I.l4;t8 800 
1.1605 408 


1.1S61 6243 
1.148U 8.iU7 
1.1716 583S 
1.1050 8357 
1.3188 9442 


1.1386 8342 
1,1886 8575 
1.9184 0390 
1.2488 630T 
1.2800 8454 


1.1040 B280 
1.2a»8 7387 
1.2667 7008 
1.3047 7818 
1.343B 1638 


1.2382 5533 
1.2733 7926 
1.3168 0804 
1.3638 9733 
1.4105 9876 


1.S6581B0) 
1.8159 BI» 
1.368S6BH 
1,4283 1181 
1.4803 44« 


n 
la 

18 
14 
U 


1.1166 683 

1.1208 250 
1.1380 033 
1.14B4 74! 
i.IBOO WIO 


1.1779 489 
1.1856 183 
1.2135 524 
1.2817 657 
1.3502 821 


1.2438 74ai 
1.3683 4178 
1,3936 0663 
1.3194 7876 
1.3456 0S34 


1.3130 8666 
1.8448 8833 
1.3785 1104 
1.4129 73-2 
1.4483 9817 


1.8843 8387 
1.4257 6089 
1.468S 88; 1 
1.5135 6873 
1.6579 6742 


1.4.508 6073 

1.5110 6886 
1.5638 5600 
1.6186 0453 
1.0753 4888 


1.5894 SIM 

1.6010 am 

1.6650 7811 
1.7818 7645 
1.8009 4861 


16 
17 

18 
1» 
SO 


1.1725 788 
1.1S43 014 
1.1961 475 
1.3081 000 
1.2301 BOO 


1.3689 Sas 
1.2880 203 
1.3078 406 
1.8269 607 
1.8488 550 


1.8737 8370 
1.40112 4142 
1-4283 4^35 
1.4568 1117 
1.48ft9 4740 


1.4845 0563 
1.SZ16 1826 
1.5386 6873 
1.5086 5019 
1.8886 1644 


1.6047 0044 
1.U528 4763 
1.7024 8306 
1.7535 0605 
1.8061 1123 


1. 7389 8601 

1.T846 7555 
1.8574 8930 
1.0325 0133 
1.8897 8886 


1.87S9BUS 
1.8478 OOEO 
3.0358 lOaS 
2.1068 4918 
SLini 2814 


21 

Si 

28 
84 
25 


1.2333 019 
1.3447 15B 
1.2571 630 
1.3897 846 
1,2834 820 


1.8670 678 
1.3876 6^7 
1.4083 773 
1.4285 038 
1.4508 454 


1.51.10 6634 
1.5459 7807 
1.5768 992S 
1.G084 8735 
1.6406 0589 


1.6795 8183 
1-7315 7140 
1.7646 1068 
1.8087 2585 
1.8539 4410 


1.8603 9457 
1,916L 0341 
1.9785 86.51 
2.0327 9411 
2.0937 7798 


S.0BB4 8147 
2.1315 1138 
2.3061 1448 
3.2888 2849 
2.3633 4498 


8.2787 8887 
3.8698 I87B 
a.4S47 163S 
2.5038 0417 
3.fl«58 888! 


Sfi 
27 

28 

an 
u 

82 
8S 
84 

I *^ 


1.2eS3 5'!3 
l.BOBa 068 
1.3213 810 
1,3345 039 
1.8478 41)0 


1.4737 095 

1.4948 003 
1.5173 222 
I.G399 805 
1.5680 802 


1.6734 1811 
1.71X18 8648 
1.7410 2421 
1.7758 4409 
1.W13 6158 


1.9002 0370 
1.8478 0003 
1.8964 8,'M)3 
3.04G4 0739 
2.0875 6758 


3.1565 8127 
3.2212 8901 
2.2879 3768 
S.8565 6551 
2.4273 6247 


2-4450 5656 
2.6315 6711 
3 6201 7186 
3. 71 18 7798 
2.8067 8370 


a.77»4«67S 
2.8833 «838 
3.8987 0383 
8.1186 «14S 
8.3438 8751 


1.3613 274 
1.3749 407 
!..^88« 801 
1.4025 770 
1.4108 028 


1.6865 264 
I.61U3 343 
1.6344 793 
1.0580 064 
1.6838 813 


1.8475 8882 
1.8845 4030 
1.9233 8140 
1.8606 7003 
1.8998 8855 


3.1500 0677 
3.3037 5604 
3.3588 B066 
2.31.13 3313 
2.8733 0510 


2.5000 8035 
2.5750 8276 
3.6538 8524 
2.7319 0530 
2.6138 6*46 


2.9050 8148 
3.0O67 0758 
3.1119 4335 
3.2208 C033 
8.8885 9045 


8.37818341 
8.6080 Wn 
3.6483 8110 
8.7848 188* 
8.BMBfi8» 


80 
87 

88 
89 
40 


1.4807 688 
1.4450 765 
1.4595 372 
1.4741 225 
1.4888 687 


1.70BI 806 
1.7847 766 
1.7607 983 
1.7872 108 
1.8140 184 


3.0388 8734 
2.08U6 B5UB 
3.1223 98TB 
2.1647 4477 
3.2080 8966 


2.4335 3533 
2.4BB8 4870 

2.5556 8243 
3.6195 7443 
3.6860 6884 


2.8983 7888 
2.9802 8068 
3.0747 8348 
3.1670 2698 
3.3830 8779 


3.4503 6611 

8.5710 2543 
8.6960 1132 
3.8253 7171 
3.0593 59TO 


4.1089 8SIS 
4.9080 0980 
4.4388 ISIS 
4.6W8 eSBB 
4.8010 3063 


15 

48 
44 
45 


1.5037 524 
I.SIW SUB 
1.5339 778 
1.5493 176 
1.6648 107 


1.8413 287 
1.8668 471 
1.8968 798 
1.0253 330 
1.9543 ISO 


3.3532 0046 
2.2873 4447 
3.84S1 8936 
2.8900 5314 
.i.4878 5431 


3.7531 9043 
3.8309 9520 

2.8916 mm 

2.9038 0808 
3.U379 0338 


8.3598 9893 
3.4606 9589 
8.5645 1677 
3.6714 6337 
3.7815 9584 


4.0978 8881 
4.3413 57011 
4.3887 0203 
4.6438 4160 
4.702B 5855 


4.8980 S14S ( 
6.1927 8881 
5.40M«887 
5.6165 IMS 
5.8411 7i»aa 1 


46 
47 

4(« 
4S 
60 


1.6604 589 
1.5U63 034 
1.0122 261 
1.0288 488 

1.0440 318 


1.9886 283 
3.0132 781 

2.0434 783 
2.0741 806 
3 '052 424 


2.4666 1I2B 
3.6363 4.151 
2.5870 7039 
2.0388 1178 
2.6915 8S03 


8.1188 6088 
3.1916 B718 
3.3714 89,10 
8.3583 7630 
8.4371 0872 


8.8050 4372 
4.0118 8503 
4.1323 618d 
4.3503 1044 
4.3839 0603 


4.8668 4110 
5.0373 84.14 
5.2135 88H8 
5.3060 6459 
6.5849 2686 


6.0748 2871 1 
0.8178 IS8I 
6.S7D6S8S4 
6.8333 4SST 
7.1066 SMS 


















, . J 



^^^H COHPUL-ND IKTEEK^T TABLi:. 


1 


^^^^r Coiji|>oiind Iiitpre!4t TaUe. 


1 


pwing the amoimt of f I dt compound interest, ut viwicms rates per cent. 
fty niimber of venrB, from 1 year to 50 years, inclnBive, 


1 


ptrH. 


& pcrct. 


« |.M- Ct 


7 per ot. 


8 per cL 


» Iter cl. 


10 per ct. 


1 


00000 
9 23W 
1 6812 
E 1880 
IBiH 


1.0500 000 

i.iosn 000 

1.1570 250 
1.2155 063 
1.8763 816 


1.0600 000 
1.1398 000 
1,1910 160 
1.2624 770 
1.3383 356 


1.0700 000 
1.1449 000 
1.33S0 480 
1.3107 960 

1.4035 G17 


1.0900 000 
1.1064 000 
1.3597 130 

1.3604 8no 
1,4093 381 


1.0900 000 
1.1S81 000 
1.3950 390 
1.4115 810 
1.5388 340 


I.UIOO ooo 
1.3100 000 
1.3310 000 
1,4041 0<I0 
1,6105 100 


P 


1.3400 956 
1.4071 004 
14774 664 
1.B513 283 
1.6288 046 


1.4185 101 
1.5030 303 
1.5938 481 
1.6894 780 
1.7908 477 


],e007 304 
1.6067 815 
1,7181 862 
1.8384 593 
1.9U7I B14 


1.3888 743 
1.7188 343 
1,8509 803 
1.99B0 046 
3.1689 250 


1.6771 001 
1,8380 301 
1.9935 626 
2.1718 933 
8.3678 687 


1.7715 610 
1.M87 171 
3.1435 888 
3.8579 477 
£.0837 433 




ii 


1.7103 304 
1,7958 583 
1.8858 4BI 
l.BT9fl 818 
2.0789 282 


1.8983 986 
3.0131 96.1 
2 1829 383 
3.3600 040 
9.8985 583 


a, 1048 530 
2.3531 916 
3.4098 450 
2.5785 843 
2.7500 1115 


2.8316 800 

2.6W1 701 
3,7190 337 
2.0871 930 

8.1731 691 


2 5804 204 

2.8136 648 
8.0658 048 
8,8417 370 
8.8424 825 


2.8581 167 
3,1384 3§4 
3,4533 712 
8.7974 988 
4.1773 482 


M 


B70I9 

B 7681 
* 7877 
16031 
7 1403 


2.1838 746 
a. 2020 183 

3.4068 192 
2.5269 502 
2,6533 077 


S.S403 517 
3.6927 728 
3.8543 392 
3,0355 005 
3,2071 855 


2.9631 «S8 

3.IS88 1S3 
8.3799 333 
3.8105 275 

B.98W843 


8.4359 430 
3.TO00 181 
3.9B80 195 
4,3157 on 
4.000* 071 


8.8709 059 

4.3370 834 
4.7I7I 304 
6.1416 013 
6.6044 108 


4.5949 730 

5,0544 703 
6.5509 173 
6.1159 890 
6.7375 000 


1 


e 4116 

a am 

I 6685 
D 13S8 
4 8440 


2.7859 826 
2 9353 807 
3.0715 238 
3,22.50 09(1 
tl.S86S 549 


8.3005 636 
8.6035 374 
3.8197 407 
4,0489 348 
4.2818 707 


4.1405 eS4 
4.4304 017 
4.7405 399 
5.0733 KO 
5.4274 326 


S.0888 887 

6.4305 404 
6.8714 637 
8.8411 807 
8.8484 753 


6.1088 077 
6.0588 004 
7.3578 745 
7,9110 832 
8.8330 807 


7.4003 489 
8.1403 749 
8.0548 034 
8.8497 827 
10.8347 009 




S7901 

0956 

Bsses 

)8649 

1 18ia 


3,5556 727 
8.7384 683 
8.9301 291 

tiioi a-io 

4.3319 434 


4.5493 830 
4,8223 459 

6.1118 867 
5.4183 879 
G.7434 813 


6.8073 529 
6.3138 076 
6.8488 384 
7.1142 571 
7.8123 660 


7.8083 583 

7.9880 615 
8.0271 064 
9.3172 749 
10.0036 569 


9,8M1 579 
10.8460 SSI 
11.1671 395 

13,1731 821 
18.3878 785 


11.0181 7e.'5 
13.1089 943 
14.4209 936 

15.8680 860 
17.4494 033 




1 9745 
8104 

■8018 

n54 

4781 


4.5880 895 
4.7H4B 415 
5.0031 88S 
n.3S!18 460 
S,St60 154 


6.0681 006 
6.4533 807 
8405 809 
7.2516 358 
7.6800 868 


6.14Q1 139 
8.7153 708 
9,3353 398 
9.BT81 185 
10.0766 813 


10.8878 694 
11.7370 830 
12.6780 496 
13.6901 S30 
14.7833 443 


14.4617 695 
16.7083 £88 
17.1830 384 
18.7284 109 
30.4189 679 


19.1948 435 
31.1137 788 
88.3251 644 
26.5476 6119 
38.1034 869 


1 


1 7848 
S049 

■mi 

«54 


6,7916 181 
6.0814 OOS 
«,8e54 773 
B.7047 513 
7.0399 887 


8.1472 630 
8.6360 871 
0.1543 S24 

9,7035 075 
10.3857 179 


11.4389 422 
13.2288 l&l 
13.071(3 714 
13.9948 201 
14 9744 S78 


16.9681 718 
17,3456 250 
18.6852 758 
20.1153 077 
31,7245 315 


33.3513 350 
34.3588 363 
26.4308 805 

38.8159 817 
81.4094 800 


80.9126 805 
34,0039 4h6 
37.4043 434 
41.1447 778 
40.95B2 658 


1 


0004 
1548 
«8I8 
3290 
4818 


7,3919 883 

7-76i;j 870 
8.1496 06!) 
8.5571 503 
B.9860 078 


10.9038 610 
lt..W70 327 
12,2504 046 
13.9S54 819 
18.7648 108 


18.0226 808 
17.1443 588 
18.3443 548 
19.6384 596 
21.0034 618 


23,4634 833 
3.5.3394 819 

37 3008 404 
39,55.W 717 
B1.9S04 4M 


34.2363 678 
87-3175 320 
40.6761 088 
44 3369 507 
48.3373 861 


49.7851 811 
64.7836 983 
60.2400 0i>3 
60.3640 781 
72.8904 837 


1 


1861 
M4» 
B»7 
7107 

sas7 


9.4343 583 
«.1H)6«7]] 
10.4013 697 
10,9213 331 

11.4875 008 


14.5004 875 
15.4650 107 
18.3988 717 

17.8775 040 
18.4301 .043 


23.4730 834 
34.0457 070 

83.7389 065 
27.6299 800 
30.4570 361 


34.4740 833 
87.3330 123 
40.2105 731 
43.4274 190 
« 9016 135 


62.6767 419 
67.4176 486 
62.5853 370 
08,3179 088 

74,4575 301 


80.1795 831 

88.1874 863 
97.0173 338 
108.7189 573 
117.3808 639 
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226 EXAMPLES IK INTEREST. 

Remarks. — 1. To find Ihe amount of any given iirincipBl, for any required uuDiI)erof years 
Riultiply liie given principal by tlie amount of $1 aL Ilic given rate, as shown by the table. 

3. For periods beyond the scope of the table: multiply together IbcnmounUabownforperiuds 
the sum of which nill equal the time required. For example, to And the compound amount 
of $1 for 100 years: multiply the nmouut for 50 years by itself; to find the compound amount for 
75 years: multiply the amount for 50 by that tor 20; of 30 by «; of 37 by 38; of 40 by 35, etc. 

3, It interest is to be compounded semi -annually, take onc-bolf the rate for twice the time. 

4. If interest is to be compound quarterly, take one-fourth the rale for four times the time. 

5, If interest is to be compounded bi-monthly, lake one-aisih the rale for six limes Ihc time. 

6. To find the compound amount ot principals of $100, or less: multiply the principal by 
the amount aa shown in the table, using only 3 ot its decimal places. For principals of (llOflO. 
or less, use only 4 of the decimal pl.icts, imd so on. 

736. To find the Principal or Present Worth of an Amount at Compoond 
Interest 

Example. — 'Wliat prmcipal will, in 3 yr., at 0^, amount to #5955.08, if int«r- 
est is compounded annually. ? 

EsTLASATioN. — Ffom tlie table 
QpEitATiOH. find the amount of (1 for 3 years, at 



«5955.08 = totid a 



6 per cent, interest, compounded ai 

nually, to be $1.191016; to find the 

♦1.19101G = amt. of »1 fur the rate and time. principal that wiU, at the given rate 

(9955.08 -i- 1.191016 = #5000, principal. and time, amount to t5B65.08, divide 

$5eS5,08by I.IQIOIS. 

Rule.— ZKfwie ths compound amount given htj the eom/M>wnd aTTuntni 
of one d<Alar for the time and rate given. 

EXAHFI.KS FOR P&ACTICBI. 

737. •/. What principal will, in 8 yeara, iit 5^, amount to ♦4107.^6, if interest 
is compounded scmi-annndly ? 

~. Find that principal which will, in 5 years, at 8^ interest, compounded 
quarterly, amount to #1516.11. 

S. At what nite of interest, compounded annually, must #1750 be loaned, 
that, in 7 years it may amount to #2381.51 ? 

Remakk. — Divide the amount by the principal, carrying the quotient to lit decimal placet; 
refer to the 7 years line, or column, tor an amount corresponding to the quotient. The rate 
column in which it is found will indicate the rate per cent, required. 

4. At what rate of interest, componnded annually, must #2500 be loaned tta 

12 years, that it may accumulate #37!)5.43 interest ? 

MISCEIXANEOITS EXAHPI.E;8 FOK FKACTICK. 

738. -?. WhatBura will, on Sept. 5, 1889, discharge a debt of #550, dated 
Mar. 19, 1884, bearing 1)^ interest, if interest is compounded semi-annually, and 
no payments are made until final settlement? 

2, If nothing was paid until final settlement, what amount would pay a debt 
of #1450, made July 15, 1885, and paid Dec. 3, 1888, if interest is allowed at 
the rate of C^, compounded quarterly? 



^ 
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What amount will be due Apr. 15, 1891, on u debt of tllOO, created May 
1, 1887, if the interest thereon ia at the rate of 10^, compoundod ecmi-annually. 
4- Sept. 19, 18S6, I borrowiid 85000, at 0^, and agreed that until settlement 
flue made I would permit the compuunding of tlie interest every two month&. 
TJoder such conditions, what amaunt will bo due Oct. 25, 1890 ? 

Juno 29, 1884, I borrowed some money at 8^, interest to be componndeSJ 
quarterly; January 5, 1890, I paid *1361.83 in fnll settlement. What was the 
mm borrowed. 

KEVIEW^ EXAIMFI.E9 IN INTEREST. 

Smith loaned $3400, at 6^ simple interest, until it amounted to 
.'tSOOO. For what time was the loan made ? 

At what rate per cent, per annum must $1080 be loaned for 7 yr. 3 mo, 
27 da,, that it may amount to |lfJU.35 ? 

A man invested *16OO0 in biisiness, and at the end of 3 yr. 3 mo,, with* 
drew $83880, which sum included investment and gains. What yearly per cent. 
of interest did his investment pay ? 

4- Find the interest of that sum for 11 yr. 8 da., at li>^^, which will, at the 
jiven rate and time, amount to $1715.08. 

5. Sold an invoice of crockery on 3 mo. credit; the bill waa paid 3 mo. 18 da. 
'after the date of purchase, with interest, at 8^, by a check for $1963.45. HoiT' 
iinuch was the interest ? 

A debt of $7150, dated Mar. 27, 1885, and bearing 6^ interest, payable 
quarterly, was paid in full July 5, 1888. K no previous payments had been' 
made, how much was due at final settlement ? 

7. A man having $21000, invested it iu real-estate, from which he received a 
i-annual income of $787.50. He sold this property at cost and invested the 
Jroceeds in a business which yielded him $472.50 quarterly. How much greater 
Tate per cent, per annnm did he received from the second investment than from. 
' tiie first. 

In order to engage iu business, I borrowed $3750 at 6^, and kept it until 
it amounted to $4571.25. How loug did I keep the money ? 

A bond and mortgage, bearing 8^ interest, and dated May 1, 1880, WM 
■ettled in full Nov. 16, 1888, by the payment of $17085. For what face amount 
B the bond and mortgage given ? 

TO. In what time will the interest at 8^ be three-fifths of the principal. 
11. What anm will be due Jan. 18, 1893, on a debt of $5100, dated Mar. 17, 
2885, bearing interest at 7^ per annum, payable semi-annually, if the first five 
■ payments were made when due and no subsequent payments were made ? 

A building which cost $10500, rents for$87.50 permontb, Whatannual 
e of interest on his investment does the oivuer receive, if he pays yearly taxes 
monnting to $102.50; insurance, $21.25; repairs, $136.80; and janitor*s services, 
86.d5 ? 
'S, A merchant sold a stock of glassware on one mouth's credit; the bill 
I not paid until 3 mo, 21 da. after it became due, at which time the seller 
.received a draft for $4716.31 for the hill and interest thereon at the rate of 5;^ 
Pind the selling price of the goods. 



I 



228 review: examples in- interest. 

H. Oct. 12, 1S88, I purchased 2T0U bushcla of whmt, at tLOa jier imsnel. 
and afterw-ards sold it at a ]>rofit of fi^. On what date wae the wbeat sold, if 
my gain waa equivalent to l(i% interest on my investment ? 

75. A speculator horrowed *C350, at 7i^ interest, and with tlit money bought 
a Dule, the face of which was 47500, nmturing in nine months without interest, 
but which was not paid until two years from the date of its purchase, [f the 
note drew ^% interest after maturity, did its purchaser gain or lose, aoA how 
much ? 

16. I am offered a house that rents for S37 i>er montli, at such a price that, 
after jmying 867.20 taxes, and other yearly expenses amounting to €34.85, my net 
iueome will he SA;* on my investment. What is the priee aeked for the house ? 

17. Having three girls, Grivce, Mabel, aud Flora, aged respectively 15, 13, 
and 2 years, I wish to invest such a sum for eacli that she may have $10000 
on becoming of age. How much cash will be required to secure a 4^|< compound 
interest investment ? 

IS. I loaned a friend a sum of money for 9 months, at e^f per anuum, and 
when the loan waa due he paid J851.50 in cash, which was 75;( of the amount 
due mc; the remainder was paid 6 mo, 15 da. later, with interest at the rule of 
\0f. Find the amount paid at final settlement, 

19. Deland owns a summer resort valued at $46000, for which he receives, 
for 0. season of 5 months, $2400 rent per month. The year's expenses for taxes, 
repairs, and insurances, averagi? $6375. If he sells this property and inveete 
the proceeds in a manufacturing business paying quarterly $1937.50, how much 
will his rate of interest be increased by the cliuuge? 

20. Having purchased 1150 barrels of pork, at $HJ per barrel, on 4 months' 
credit, the dealer, 27 days later, sold it at $17.50 per barrel, receiving therefor 
a months' note without interest. When the purchase money became due, he 
discounted the note on a basis of 7)(, and paid his debt. How much was gained? 

21. The day Ralph waa 6 years old his father deposited for him in a euviugt 
bank such a snm of money that, at 4^ interest, compounded quarterly, there will 
bo $7500 to his credit on the day ho attains his majority. What sum was 
deposited? 

SS. December 11, 1887, a lumber dealer borrowed money and bought shingles 
at $4.50 per M. ; Sept. 17, 18SS. he sold the shingles and paid his debt, and 8^ 
interest, amounting to $3462.60. How many thousand shingles did he buy? 

2S, A jobber Iwught 6000 yd. of Axminstcr carpet, at $2.80 i>er yard, payable 
in G months, and immediately sold it at $3.15 per yard, giving a credit of 2 
months; at the expiration of the 2 months he anlicipatcti the payment of his 
own debt, getting a discount off of 10;£ per annum. How much did he gain 
by the transaction? 

SJ,. At the age <if 25 a lady invested $3000, at 7* per annum. What will be 
her ago when the investment, with its interest compounded eemi-annaally, 
amonnts to $10754.78? 

-o, Herbert is 10 and Theodore 7 years old. If ti^ compound interest 
ments can be secured by their father, for what amounts must such investmente 
be made in order that at the age of 21 tJie buys m:iy each have $12500? 
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26. If money be worth 7^, compounded annually,* which would be better, 
and how much, for a capitalist to loan $25000 for 11 years and 6 months, than 
to invest it in land that, at the end of the time named, will sell for $55000 
above all expenses for taxes ? 

27. I loaned a bridge builder $17500 for 7 years, at 10^ per annum, interest 
payable quarterly, and took a bond and mortgage to secure the debt and its 
interest. Nothing having been paid until the end of the 7 years, how much was 
required in full settlement? 

28. On the 20th of March, 1888, I borrowed $13500, at 5^ interest; on April 
5 I loaned $5000 of the money until I>ec. 20, 1888, at ^^; April 15, 1 purchased 
with the remainder a claim for $10000, due Aug. 1, but which, not being paid 
at maturity, was extended until the $5000 became due, at the rate ot 6^. How 
much did I gain, both claims having been paid on the day the loan of $5000 
became due? 

29. Having bought a mill for $12000, 1 paid cash $4000 on delivery, and gave 
a bond and mortgage for 8 years without interest to secure the balance; to 
secure the interest, which was to be paid semi-annually, at the rate of 7^ per 
annum, I gave sixteen non-interest bearing notes, without grace, for $280 each, 
one maturing at the end of each 6 months for the 8 years. If the four of the 
notes first maturing were paid when due, and no other pajrment was made until 
the mortgage became due, how much was required for full settlement? 

SO. Charles will be 11 years old Dec. 15, 1888, John will be 8 years old July 
28, and Walter was 5 years of age April 30. If, on July 1, a 6;^ compound 
interest investment be made for each, so that at the age of 21 he may have $10000, 
what amount of cash will be required, the interest being compounded quarterly? 
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TRUE DISCOUNT. 



1 
tli8 amouDt or a 1 



740. Discount la an abatement or allowmiCLi made from the 
deljt, a note, or other obligatiun, or u deduction from the price of goods for 
pajDiuiit before it is due. 

741. The Present Worth ofa debt payable at n future time without interest, 
18 its vahie now; hunce, is such a sum as, being put at simple ioterest at the legal 
rate, will amount to the given debt when it becomes due. 

742. True Discount is the difference between the face of ,i debt due at a 
future tirno and ita jirexenl ivorlh. 

Remarks. — 1. To find praeiiC vwth, apply Ibe principles givcu in Isterest. TbedeW 
COrrespoadiDg lo ILe amount; tbe rate per cent, agreed upon lo the rate; the lime Interveaiag 
before the malurily of tbe debt, lo the time; uod the present worth, which is the unknown 
' term, is the principal. 

2. When paymcals are to be made al different times, without interest, find the present noith 
□f each paymeat acparaiely, and take their sum. 

3. With debts bearing interest, and discounted at Ihe same or at a different rate of intend 
Ibe face ot Uic debt plus lis interest as due at maturity lieconsen Ihe ba^. 

743. To find the Present Worth of a Debt. 

Example. — Find the present worth und true diauount of u claim for tS71.68, 
due 2 jr. 3 mo. hence. If money is wortli C^ per annum. 

Ekplanatio.s,— The Amount ot the dcM 

Oferatios. "^ ""= ^"^ "* 2 y. 3 mo. i8 »8T1.68; aod 

Kincc (1 tvould in IliaL time, at per cent., 

.135 = int. on fil for 3yr. 3 mo. at 6;£. amount to (1.135, the present worth mml 

tI.135 = amount " " " " be as many times |1 as $1,135 is contaiaed 

1871.68 -=- 1.135 = %im, present worth. '""^^ '° »8"-<^' ^-^ 5"™- " ^^^ ^"^ "^ 

•o-vi i-a •-.j-o ^ini i-Z i I- . the debl ia 1871,88, and i(8 present woilh 

88.1.C8 - $.68 = *103.6K, true discount. .^ ^^,y ^^^^ ^^ ^^^ ^^^^^ ^, ^^ 

J871, 08 minus 1708, or $108,68. 

Rule,— Divide the ajnount of tite debt, at its maturity, by one dollar 
plus its interest for the given time and rate, and the r/uotifnt will be ihe 
present ivorth; subtract the present worth from the amount, antt th« 
reniaindrr will he ihe true discount. 

EXA.1IPI.GS FOB PRACTICE. 

744. A What is the present worth of 8C61.50, payable in 3 yr. 9 mo., 

discounting at 6%? 

2, Find the present worth and true discount of a debt of (138.50, due in 5 
yr. 6 mo. 18 da. , if money is worth 7^ per annum. 

S. Find the present worth of a debt of 11750, *1000 of which is due in 9 
mo. and the remainder in 15 mo., money being worth G% jier annum 
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4. Which is greater, and how much, the interest, or the trne discount on 
#510, due in 1 yr. 8 mo., if money is worth 10^ per annum? 

5. Which is better, and how much, to buy flour at $6.75 per barrel on 6 
months time, or to pay 16 cash, money being worth 65^? 

6. When money is worth 5^ per annum, which is preferable, to sell a house 
for $20,000 cash, or 121,000 due in one year ? 

7. A farmer offered to sell a pair of horses for $420 cash, or for $475 due in 
15 months without interest. If money is worth 8^ per annum, how much would 
the buyer gain or lose by accepting the latter offer ? 

8. If money is worth 6ji^, what cash offer will be equivalent to an offer of 
$1546 for a bill of goods on 90 days credit ? 

9. An agent paid 1840 cash for a traction engine, and after holding it in 
stock for one year, sold it for $933.80, on eight months' credit. If money is 
worth 65^, what was his actual gain ? 

10. A stock of moquette carpeting, bought at $1.95 j^er yard, on 8 months' 
credit, was sold on the date of purchase for $1.80 per yard, cash. If money was 
worth 6j^ per annum, what per cent, of gain or loss did the seller realize ? 

11. Marian is now fifteen months old. How much money must be invested 
for her, at 65^ simple interest, that she may have $16000 of principal and interest 
when she celebrates her eighteenth birthday? 

12. A thresher is offered a new machine for $480 cash, $500 on 2 months 
credit, or $525 on 1 year's credit. Which offer is the most advantageous for 
him, and how much better is it than the next best, with money worth 7^^? 

13. After carrying a stock of silk for 4 months, I sold it at an advance of 30^ 
on first cost, extending to the purchaser a credit of one year without interest. 
If money is worth 5^ per annum, what was my per cent, of profit or loss ? 

i-4. Having bought a house for $5048 cash, I at once sold it for $7000, to be 
paid in 18 months without interest. If money is worth 8^ per annum, did I 
gain or lose, and how much ? 

15. Goods to the amount of $510 were sold on 6 months' credit. If the 
selling price was $30 less than the goods cost, and money is worth 6^ per annum, 
how much was the loss and the per cent, of loss ? 

16. How much must be discounted for the present payment of a debt of 
$8741.50, $2000 of which is on credit for 5 months; $3000 for 8 months, and 
the remainder for 15 months, money being worth 10^ per annum ? 

17. What amount of goods, bought on 6 months time or 5^ off for cash, 
must be purchased, in order that they may be sold for $4180, and net the pur- 
chaser 10^ profit, he paying cash and getting the agreed discount off? 

18. A dealer bought grain to the amount of $2700, on 4 months' credit, and 
immediately sold it at an advance of 10^. If from the proceeds of the sale he 
paid the present worth of his debt at a rate of discount of 8,^ per annum, how 
much did he gain ? 

19. A merchant bought a bill of goods for $2150, on 6 months' credit, nnd 
the seller offered to discount the bill b*^ for cash. If money is worth 7^^ per 
annum, how much would the merchant gain by accepting the seller's offer. 
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£0. The asking price of a hardware stock is t5460^ on which a trade disooiint 
of 25^y 15^, and 10^ is offered, and a credit of 90 days on the selling price. If 
money is worth ^^, what should be discounted for the payment of the bill ten 
days after its purchase ? 

21. A merchant sold a bill of goods for tlSOO, payable without interest in 
three equal payments, in 3 months, 6 months, and 9 months respectivdly. If 
money is worth 5^ per annum, how much cash would be required for full settle- 
ment on the date of purchase P 

22. A stationer bought a stock worth t768, at a discount of 25^ on the 
amount of his bill, and 4^ on the remainder for cash payment. He at once sold 
the stock on 4 months' time, at 10^ in advance of the price at which it was billed 
to him. How much will the stationer gain if his purchaser discount his bill on 
the date of purchase by true present worth, at the rate of 7^ per annum ? 

23. I sold my farm for $10,000, the terms being one-fifth cash, and the 
remainder in four equal semi-annual payments, with simple interest at 5^ on 
each from date; three months later the purchaser settled in full by paying with 
cash the present worth of the deferred payments, on a basis of 10^ per annum 
for the use of the money. How much cash did I receive in all ? 

24. What amount of goods, bought on 4 months' time, 10^ off if paid in 1 
mouth, 5^ off if paid in 2 months, must be purchased,' in order that they may 
be sold for $11480, and i the stock net a profit of 15^ and the remainder a 
profit of 20^ to the purchaser, if he cashes his purchase within 1 month and 
gets the agreed discount off ? 
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BANK DISCOUNT. 

74&, A Bamk is a corporation chartered by law for the receiying and loaning 
of money, for facilitating its transmission from one place to another by means 
of checks, drafts, or bills of exchange, and, in case of banks of issue, for 
tarnishing a paper circulation. 

Remark. — Some banks perform only a part of the functions above mentioned. 

746. Negotiable Paper commonly includes all orders and promises for the 
payment of money, the property interest in which may be negotiated or trans- 
ferred by indorsement and delivery, or by either of those acts. 

747. Bank Diseount is a deduction from the sum due upon a negotiable 
paper at its maturity, for the cashing or buying of such paper before it becomes 
due. 

748. The Proceeds of a Note or other negotiable paper is the part paid to 
the one discounting it, and is equal to the face of the note, less the discount. 

Remajul — In true discount, the present worth is taken as the prhicipal ; in bcmk discount 
the future worth is taken as the prindpaL 

749. The Face of a Note is the sum for which it is giyen. 

750. The Discount may be a fixed sum, but is usually the interest at the 
legal rate, and taken in advance. 

751. The Time in bank discount is always the number of days from the date 
of discounting to the date of maturity. 

752. The Term of Diseount is tlie time the note has to run after being* 
discounted. 

Remark. — Bank discount is usually reckoned on a basis of 369 days for a year. 

753. A Promissory Note is a written, or partly written and partly printed, 
agreement to pay a certain sum of money,, either on demand or at a specified time. 

Remark. — In general, notes discounted at banks do not bear interest. If the note be interest- 
bearing, the disceont win be reckoned on and deducted from the amount due at maturity. 

764. Days of Grace are the three days usually allowed by law for the 
payment of a note, after the expiration of the time specified in the note, 

7&a. The Maturity of a note is the expiration of the days of grace; a note 
is due at maturity. 

Remarks. — 1. Notes containing an interest clause will bear interest from date to mattirity, 
unless other time be specified. 

2. Non-interest bearing notes become interest bearing if not paid at maturity. 

3. The maturity of a note or draft is indicated by using a short vertical line, with the date 
ou which the note or draft is nominally due on the left, and the date of maturity on the right; 

thus. Oct ^V24. 
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756. The Talae of a aote at its maturity is its face, if it does not bc«- ' 

interest; if the notu is givBii with intereet, its value at maturity is the face plus 
the intereBt for the time and grace. 

IlEMAKKB.— t* Grace ia given on all negotiable time paper unless "wit/wuiffnwB" be specified. 

2. In some Stales, aa Slinneaota, Pennsylvania, and others, drafts drawn payable at tight are 
entitled to days of grace, and atiould be accepted in the same form aa lime drafts; while in sucb 
Staler drafts payable on demand liave no days of grace, and Ukc the lisH drafts of most of tlie 
States, are dishonored if not paid on demand. Otber Slates, as New Jersey and PcnnsylTBoia, 
have statutory rcquirementa aa to the phraseology of the note; as to include the phrase "with* 
out defalcation or discount," etc. In such matters Stale laws sbould be observed. 

757. Xotea given for monthSj huve their maturity determined bj adding to 
their date tlie fiili months, regardless of the nomber of days thereby inclQiIed, 
and also the three days of grace. 

758. Notes given for days have their maturity determined by coimting on 
from their date the expressed time, plus three days of grace. This is done 
regardloBS of tlie number of months compassed hy the days so counted. 

759. In some States, the bank custom is to take discount for both the day 
of discount and the day of maturity, which is excessive. i 

Bemabsb. — 1. In general, the laws of the different Stales provide that, if a nolo matures on 
Sunday, it shall be paid on Saturday; If Saturday be a Icgol holiday, then the note shall be paid 
on Friday; but the laws of different States vary, and should be carefully studied and lally 
observed, in order to hold conliugcni parties responsible 

3. Notes maturing on a legal holiday must be paid on the day previous. If the legal h nHijf j 
occurs on Honday, payment must be made on the preceding Saturday. 

760. Banks, in many of tlie larger cities, loan money on Collateral aecurities, 
such as stocks, bonds, warehouse receipts, etc. Such loans, being made payable 
on demand, or on one day's notice, are termed "cull Joans" or "demand loans." 
On such the interest is usually paid at the end of the time. 

Remask. — Variations in practice among banks, and at the same bank with different patnpo^ 
ore very common and subject to no rule of law. 

GENERAL REMARKS ON COMMERCIAL PAPER. H 

761. Commercial, or Negotiable Paper, includes promissory notes, 
drafts, or bitla of exchange, cliccks, aud bank bills, warehouse receipts, and 
certain other evidences of indebtedness; but notes aud time drafts are the only 
two kinds entering largely into the operations of bank discount. 

763. If tiiere is no admixture of fraud in tlie transaction, any negotiable 
pai>er may be bought and sold at any price agreed upon by the parties, and the 
purchaser thus have full riglit of recovery. 

763. The purchaser of a negotiable paperiajirotectedin his right of recorei; 
of its amount against all original aud contingent parties thereto, if lie can ahow 
three conditions : 
1st, Tiiat lie gave value for the paper. 

• Days of grace have been abolished bysialuiein California. Connecticut, Georgia, Idaho, 
Illinois, Moniana, New Ji-raey, Nuw YntU, Niirlb Dakota. Oregiin, Pennsylvania, Utah, 
Vr-rraopl Wiwonein, 
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Sd. That lie bought it before its maturity. 
3d. That he did not, at tlie time of its purchu* 
claim or condition uSeetiug ha vutidity. 

t764. Indorsements are mttde ou notes for three purpoaea: 
lat. To secure their payment. 
8d. To effect their transfer. 
Sd. To make a memorandum of a partial payment. 
365. Persons indorsing for security or transfer are liable for the payment of 
u paper indorsed, unless tlie holder of the paper fails to demand payment of ita 
mak«r ut maturity, iind, in case of its uou-jiayment, gives the indorser or iiidors- 
ers, within a reasonable time, notice of its dishonor by the maker. 

7fi6. If the dishonored paper be fomgn — i. e., the parties to it being of 
different states or countries — to hold contingent parties, a formal notarial pro- 
test, mailed to the indorsers, is required by the laws of most States; but a verbal 
lar other informal notice of dishonor is sufficient if the paper is donwslic. 
H^67. No demand notice or protest is necessary to hold the maker; lie, being 
(rprincipal debtor, is only released from his obligation by the outlawing of the 
note, or by his payment of it. 

768. A Protest is a written, or partly written and partly printed, statement, 
made by a notary jjublio, giving legal notice to the maker iftid indorsers of a note 
of its non-payment. 

769. The laws governing negotiable paper are not uniform throughout the 
Unitwl States, and a careful observance of the laws of all the States wherein one 
does business is necessary to avoid risks of loss. 

770. It is lawful to compute and take interest for all three of the days of 
grace, although the debtor may thus lose the interest for one or two days by the 
fact that the note matures on Sunday or on a legal holiday. 

771. Interest charges for time of transfer of notes to distant places for 
demand, and for the return of the remittance therefor, is a matter wholly of 
custom with banks, as is also an added charge or fee for services in relation to 
such demand and remittance. 

t373. Patrons of good standing at banks are often given credit for the face 
interest bearing notes discounted. 
773. When a note is discounted at a bank, the payee indorses it, thus making 
it payable to the bank; both maker and payee are then responsible to the bank 
for its payment. 

1 774* Indorsements for transfer are at the same time indorsements for surety, 
B made "without r 




B75. Negotiable jHipcrs may be transferred: 

By indorsement in full — i. e., by the payee writing on the bacit of the 
(e, in substance, as follows; " Pay to the order of John Doe, Richard Roe" 
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( payee ). In which event Doe becomes the legal owner of the note^ and possesses 
a right to receive payment on it, or, in case of its non-payment at maturity, to 
sue and recover from the maker; and if he follows the statute law of the State 
as to demand and notice, he may recover, either jointly or severally, from either 
the maker, or from Boe, the indorser, as such indorser is also a surety. 

2d. By indorsement ** in blank " — /. e., by the payee writing, on the back of 
the note, simply his name. After this is done, the holder is presumed to bo the 
owner, and he may, in case of default, recover by suit from the maker; and it 
he observes the requirement of the law of the place, he may also hold the indorser, 
as such indorser becomes a surety. 

3d. By indorsement " without recourse " — t. e., by the payee writing, on the 
back of the note, in substance, " Pay John Doe, or order, without recourse to 
me, Bichard Boe" (payee); or by writing simply '* Without recourse, Bichard 
Boe." A note so indorsed is fully transferred from the payee, but he rests under 
no obligation us to its payment. 

776. The corresponding terms of Bank Discount and Percentage are as 
follows: 

The Face of the note = the Base. 

The Bute Per Cent. = the Bate. 

The Bank Discount = the Percentage. 

777.~To find the Discount and Proceeds^ the Face of a Hote, Time, and Bate 
Per Gent of Discount, being given. 

Example. — Find the bank discount and proceeds of a note for $580, due ic 

C3 days, at G^. 

Explanation. — The bank discount of a note being its inter- 
Operation. jjgi^ fQf i^jjg ^img piyg grace, and the proceeds being the face of 

$580.00 = face. ^ °^^^ miwus the bank dif^count, it is only necessary to compute 

(J ()(j __ .ijg fQj. go ^j, ibe interest on the face for the/wW time to obtain the discoimt, 

' ' and to subtract such discount from the face to find the proceeds; 

$573.01 = proceeds. thus, $6.09 lieing the discount, $580, minus $6.09, equals 

$573.91, proceeds. 

Yii\\e.— Compute the interest for the time and rat6,forthe hank discount; 
and subtract this hank discount from the face of the note, to find tJie> pro- 
ceeds. 

Remakk.— If the note is on interest, find the discount on the amount of the note at maturity. 

KXAMPLKS FOK PRACTICE. 

778. 1> Find the bank discount and proceeds of a note for $750, due in 90 
days, at b*,i, 

2, Find the bank discount and proceeds of a note for $286.50, due in 30 

days, at 75^. 

3. Find the bank disoount and proceeds of a note for $1325, due in 60 days, 

at^O*^ 
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4, What is the discount on a note for $1000, discounted at a bank for 23 
ays, at H^ ? 

5, What are the proceeds of a 90-day note for $1000, discounted at a bank 

t4i^? 

6, I paid in cash $950 for an engine, and sold it the same day for $975, 
aking a 60-day note, which I discounted at a bank at 8^. What was my gain 
r loss ? 

7, Find the bank discount and proceeds of a note for $1240, dated Sept. 3, 
888, i)ayable in 4 months, with interest at 6^, and discounted Nov. 1, 1888, at 
he same rate. 

8, What are the proceeds of a note for $1750, due in 68 days, bearing interest 
t lOjr, and discounted at a bank at the same rate ? 

9, Find the maturity, term of discount, and proceeds of the following note: 

>£S6,00. Buffalo y KY., Oct. 25, 1888. 

Jliree months after date, I promise to pay to the order of Smith £ Bro., Two 
Tundred Eighty-six Dollars, at the Erie County National Bank, 
^alue received, THOMAS BROWN, JB. 

Discounted Jan. 1, 1889, at 6^. 

10, Find the maturity, term of discount, and proceeds of the following i^ote: 
'800.00. Cleveland, 0., Jan. SI, 1888. 

One month after date, without grace, we promise to pay to the order of Hale <6 
Uy, Eight Hundred Dollars, with interest at 6 per cent, 
^alue received. HABT d OGLE, 

Discounted Feb. 10, 1888, at 10^. 

11, Find the maturity, term of discount, and proceeds of the following note. 
'660,90. Albany, iV. ¥,, May 6, 1888. 

Ninety days after date, 1 promise to pay to the order of H. H. Douglas, Six 
Tundred Sixty and ^J^ Dollars, with interest, 
^alue received, CLAYTON S. METEB8. 

Discounted June 1, 1888, at 5^. 

12, Find the maturity, term of discount, and proceeds of the following note: 
'2JfiO.O0. St. Paul, Minn,, Aug, 31, 1888. 

Six months after date, we promise to pay to the order of John W. Bell, Two 
liousand Four Hundred Dollars, with interest at 8 per cent, after ofie mofUh. 
^alue received. OLFTEB <fc JONES. 

Discounted Sept. 5, 1888, at 8;^. 

Remarks. — 1. If discount be requh«d on a basis of 365 days for the year, compute Uie 
iscount first on a basis of 360 days, and from tbc discount so obtained, subtract ^ of itself. 
2. Tbe following tbree examples are to be worked on a discount basis of 865 days. 

13, Paul Harmon's bank account is overdrawn $3596.11 ; he now discounts, 
\, 6^: a 90-day note for $450 ; a 60-day note for $1754.81 ; a 30-day note for 
B51.95 ; a 20-day note fur $345.25 ; a 10-day note for $100; proceeds of all to 
is credit at the bank. What is the condition of his bank account after he 
?ceivcs these credits ? 
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M. Bwick & Sons' bank account is overdrawn tl 1546. 19; they now disconst, 
at C;i ; a 90-daynote for if397a.n; a 60-daynote for $S5i+.a5; a30-dayuote for 
H546.19; a 20-day note for 12540.85; proceeds of all to their credit at the hank. 
What is the condition of their baiilt account after they receive credit as above? 

IS. Philo Perkins & Co. 'a bank account is overdrawn #12,916.47 ; they now 
discount, at 63^: a 90-day note for t2428. 40; a 60-day note for 86311.25; a30-duT 
nole for $1120.50; a 20-day note for 14500; a 10-day note for $1550.50; Pro- 
ceeds of all to their credit at the bank. What ia the condition of their bank 
account after they receive the above credits ? 

779. To find the Face of a Note, the Proceeds, Time, and Sate Per Cent of 
Discoont, being given. 

Example, — What must be the face of a note, payable in GO days, that, when 
discounted at G%, the proceeds may be (i673.91 ? 

Opehatioh. Explanation. — 1( ihe diBcoont of |t, at 

«1.00 = face of nole of »1. «£?' °'"-' ■?',«» •^'' " •;"!"■"» P» 

„,„_ ,. , , , , , ceeda ot |l of ilie nole would he |1 muius 

•"'"5 = dis. of note of *1. _ojog_ „ , ggflS ; a^d if tbe i.r,K*eda nf fi 

$ .9895 = proceeds of note of tl. are |.9095, it would requiiv; as manv dullais 

face of nole lo give fSTS-SI propcotis aa 

$573.91 -i- .9895 = *58ll, face required. |.9S95 are contained times in $673.91. or 

|6»0. 

Rule. — Divide the proceeds of the note by the proceeds of one dollar 

for the givcih rate and time-. 

Remark. — If tbe note be iaierest-bearing, Qnd Uie proceeds of one dollar of such aOte, nA 
prouced as above. 

IJXAHI'LES FOR PRACTICE. 

780. i. Whiit must be the face of a 9ii-day note that will give $315.04 pro- 
ceeds, when disconntod at C;S ? 

2. What face of a 30-day note, diacounted at 'ii, will give $1241.98 proceeds? 

3. Wishing to borrow $900 of a bank, for what sum must my 90-day note be 
drawn, to obtain tbe i-equircd amount, discount being at 10;; ? 

4. Having bought goods to the amount of $2431.80 cash, I gave my 60-day 
cote in settlement. If discount be at 7^, what should have been the face of 
the note ? 

5. What must be the face of a note dated Aug. 10, 1888, and payable 6 
months after date, that when discounted at a bank Oct. 1, 1888, at 6^, it will 
triiig $3100.55 proceeds ? 

6. A note dated Sept. 1, 1888, payable in 90 days, with interest at 7i;<, was 
discounted 21 daya after date, at lOji. If the proceeds were $690,42, what must 
have been the face ? 

7. You have $328.40 to your credit at the hank; you give your check for 
$936.20, after which you discount a 30-day note fur $425.40, proceeds to joar 
credit at the bank: you also discount a 90-day note made by H. C. Davis, pro- 
ceeds to your credit; you now find j'ourself indebted to tbe bank $12.37. If 
discount be at 6j« what miiat have Ijocn the face of the Davis note ? 
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PARTIAL PAYMENTS. 

781. A Partial Payment is u. yart payment of the amonnt ot a note^l 
mortgage, or other obligation existing lit the time such jiajmeiit Ja mude. 

782. Part (jayments, or payments, aro iiaually acknowledged, and ahuiild I 
always he by iadorsemeut on tlio back of the note or other obligation, but bi 
iiniea Bpecial receipta arc given for the snma paid. Indorsementa should give ] 
dato and state nmount paid; they are then ofjuiTalent to receipts. 

783. Partial payments may apply to obligations, either before or after their ] 
laturity. 

784. A debtor, hia attorney, or other authorized agent, may make a payment 
dither partial or in full of any obligation, and etich payment ni:iy bo received 

tad receipted for by the creditor, his attorney, authorized agent, or even by one 
itot authorized, if sucJi a iierson occupies hia ]jlaco and ia so apparently his a 
B to deceive a debtor making a payment in good faith. 

785. Various rules are in use for finding tlio balance due on claims on which '1 
partial payments have been made ; but only the United Stat«a Kulo and the 
Merchants' Eiilc hare more than local application. 

786. The United States Eule is very generally used. It has the sanction 

. ot the law, being the rule adopted by the Supreme Court of the United States, , 
I and has been adopted by most of the Slates. 

Kemasks.— I. It was held by the Supreme Court of the tTnitcd States, in iLsdedsioiJ adopting 
or making the abave-mcDtioDed rule. Ibnl thu jiaj meet should first bo applied to caiicel Ihe 
fnterest ; that- what is left, if anything, after paying the inlercst, should be used to diminish 
de principal. In cnsc Ibe poyment is not lor^e euough lo cancel the iutctcst, il fails of its 
object, DAd is lo 1)0 passed as dirccuci by the rule. 

S. If at the lime of tbe maklog of n parthil payment of a debt, (he debtor renew his obllga. ■ 
tlou by taking up the vld nolo or bond, and giving a ncir one bearing Interest for the luipald J 
part of bis debt, no taint of usury cnn be shows aCct-'tiug the validity of Ihe vtK note, even j 
tliough It raay be clearly shotvn that a payment credited was less than the interest doe at tl 
time such payment was made. 

(87. Principles. — l. Paym^s must he applied, Jirsl, to (lie rfiacAarjffl ^" 
f accrued interest, and then lltt remainder, if any, toward the discharge oj tha 
naeipal. 

Only unpaid principal can draw iiUerest, 

788. The Herchants' Rule is used by most banks and btisinesa houses, i 
^ero computations are on sliort timo obligations, aa such rule is regarded as! 

e most convetiietit for business iiurposo!;. 

BzHAJiK. — The merchants' rule is varied In lis use hy different creditors, and hence 1b ' 
■e an agreement, foundeil upon custom 
|d loode of settlemeot, than a strict rule of law. 



ir otherwise, between debtor and creditor u 
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78^. TTnited States Role for Partial Payments. 
Remark. — SelllemeDts hy tbfa rule ure niaiie a' follows: 

Example. — A note, tlie face of wliicU wus $.^G0o, bearing interest at fijtf, wa 
given Ot;t. 17, 1884, and settled Feb. 14, 1889. Find the buknee due, the 
following puynienta having beea mode: Mar. 3, 1885, t600; Oct. 35, 1886, $1000: 
Dec. 6, 188S', J3400. 

Operation and ExfLiAnattoii. 
Rkhabe:. — Flod the dme hy compound subtraction. 

Face of note -- tSKQM 

Interest to dale of flrat payment (4 mo. Ifl da.) H1.M 

Amount of principal and intereet at time of first payment ........ $868L60 

First pujnieut {of Mnr. 8, ISSS) eoqW 

KemBinder after deduclinR first payment $3081.00 

Interest lo dale of secoud payment (1 yr. T mo, 23 da.) 304.05 

Amount due at lime -if seoond payment $3885.01 

Second payment (of Oct. 25. 1886) IQOO.OO 

Remainder after deducting sec'ond payment ...-. $2385.88 

Interest to date of tLird payment (2 yr, 1 mo. 11 da.) ■ _ 803.38 

Amount due at time of ihird payment $2688.33 

Third payment (of Dec. 6. IBSM) 8400.00 

Bemninder after deducting lUird payment _ $388.SS 

iDlereat lo lime of seltlemeui (2 mo. 8 da.) 8.21 

Balance due at Ume of setilemeut (Feb. 14,1888) $39L60 

Rule. — Find the amount of the principal to the time when the pay- 
ment, ur the emit, of the payments, shall equal or excied. th^ interest then 
ihir ; from this anwnnt deduct the payment or pnyments rttade; and 
uifh tlie remainder as a new principal, proceed as before, to the time of 
seiilement. 

Secosd Operation aicd EstIuInatioij 
Reuaok. — Find ILe time by compound inverxe subtraction, 

1884— 10— 17 )= date of note. Face of note $MOaOa 

J. = 4 mo. Ifl dit. = time first payment, wliicb waa $600.00 

) Inlereat on principal to timeol first payment 81.60 918.40 

) Remainder after deducting proceedaof first payment $3061.00 

[■ = 1 yr. 7 mo, 23 da,= time to Bcrand payment which was... $1000. 00 

) Interest on new principid to dale of second payment 304.05 605.0$ 

) Remainder after deducting proceeds of second payment $2985.65 

[■ = 3 yr. 1 mo. 11 da. = time to third payment which was $8400.00 

1 Interest on new principal lo date of third payment 303.66 2097.43 

1888—1.. 6 . Remainder after deducttnR proceeds of third payment $388.28 

I = a mo. 18 da.= time lo scttlemecL 

18S9— 2 14 ' ^°^^^^ "'' new principal to settlement..... .....,.,,. S.37 

Balance due at time of aettlement $'.'91. ^iO 

Rule. — Find tJie interest on the principal to the tinve when the pay- 
ment, or the sum of the paym-ents, sJiaU equal or exceed the interest thsn 
due. Deduct Uce interest from the payment or payments made, and 
this difference subtract from the principal. Treat the remainder thui 
found as a new principal, with u-hi-ch proceed as before, to the titne of 
a^demetit. 
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EXABIFI^S FOU FKACTICE. 

790. J. On a lonu of taOOO, iiiiido Mar. 19, 1884, and bearing 6^ intereet^ 
payments were mude as follows: Kov. 1, 1885, »500; May 3, 1887, *r0O; Feb. 
1, 1888, «1000. How mitcli will be reqaired for Bettlonicnt in fail. Mar. 2, 1888? 

?. Oft. 1, 1885, a nuto for tlOOO was given, payable in 4 yearB, with 6^ 
interest. A payment of 450 was made 1 yr. from date; a payment of $250 was 
made 1 yr. 6 mo. frfim date; a payment of 1324 was made 2 yr. from date; a pay- 
ment of $30 was made 2 yr, 8 mo. from date; a puymeut of f 110 was made 2 yr. 
10 mo. from date. How much remained due at the matiirty of the note? 

3. On a claim for $3000, dated Aug. 13, 1885, and bearing interest at 7j^ 
payments were miide as follows: Dec. 15, 1885, t30; Apr. 1, 1889, t550; Jan. 
80, 1887, *85; June 13, 1887, «1651.50. How mueh was due May 30, 1888 ? 

4- I gave a mortgage for tlOOOO, May fl, 1881, bearing 6^ interest, and made 
, tiiereon the following payments: Sept. 19, 1S81, ioOO ; Jan. 1, 1883, 8500 ; 
Apr. 25, 1883, «4000; Oct. 15, 1885, «4000; May 1, 1888, t3525. How muoh 
■was duo lit final settlement, June 2, 1888 ? 

;. The following note wits settled Oct. 13, 1888; a payment of 125 haTing 
been mitde Feb. 15, 1887; one of #300, July 13, 188?; and one of $200, Apr, 1,. 
1888. If money be worth 8^, how much was due at final settlement? 
S685.50, Ehmra, N. Y., Avg. I, 1986. 

Six months after date, I promise lopay to James H. Kingsbury, or order, Fiv9 
: Sundred Eighty-five and vyv Dollars, value received, 

8IME0N 0. FREEMAS. 

6. On a mort;gage for 46500, dated Aog. 13, 1882, and hearing 6^ interest i 
the following payments were made: Juu. 1, 1883, 4100; Mar. 8, 1883, *25; Aug; J 
13, 1885, jaSOO; Deo. 19, 1887, 42500; Mar. 1, 1889, $600. How mnch WU | 
required for full settlement, Mar. 11, 1880 ? 

7. On the following note payments were endorsed as follows: Kov. 3, 188S,. ■ 
•50; Bliir. 16, 1887, «50; Oct. 1, 1887, *50; Dec. 30, 1887, 41000; Apr. 1, 1888, ! 
•625. How much was due, if jiaiii in full May 8, 1888, money being worth 6)<P I 
91600.00. Dayton, Ohio, Apr. 1, 1SS6. 

Three years after date, I promise to pay to the order of Silas Hopkins, 0ns j 
Thousand iSix Hutidred Dollars, value received, with use. 

PETER S. BSTAXT. 

8. On the following note indorsements were made as follows: Aug. 1, 1888, J 
«860; Nov. 3, 1883, 41000; Mar. 20, 1885, 4600; Mar. 31, 1885, 42600; Deo. 11, 1 
1888, laoOO. What was the balance due Jan. 30, 1889 ? 

$eS00.Ci0. Chicago, 111., Mar. 19. 1883. 

On demand, toe promise (o pay to the order of Ames S Adams, Six Thousand 

kFive Hundred Dollars, with interest at 6 per cent. 
Value received. SUSD ± HOUOBTOy. 

r. 
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791. Herchants' Sole for Partial Payments. 

EXAJiPLE. — Find the balance due Oct. 13, 18S3, on a note for 41500, dated ] 

L Jnly 1,1887, bearing 6^ interest, and on which the following paymeuts hod been J 

Made: Oct. 1, 1887, 4300; Feb. 12, 1888, 4420; June 13, 1888, 4700. 




VCi EXAMPLES IS PAIlTtAL PAYUEMTS. 

OpeIEATIOK AKD EXPLANATIOK 

TCbmabe. — Find the time liy compound subtraction. 

Pace of note, dated July 1, 1887 tlBOO.M ] 

Interest to date of settlement (1 jr. 8100. 13 da,) _ 

Amount of noteatdateof settlement I161B.S0 ] 

First payment (of Oct. 1, 1887) fSOO.OO 

loterertof first payment 10 dale of aeiUement (I yr. 12 da.) 18.60 

Second pajTnent(of Feb. 12, 1888) 420.00 

Interest on second pnjment to date ot settlement (8 mo. 1 da.) 16.87 

Third payment (of June 13, 1888) 700.00 

Interest on tbird pnyment to dale of settlement (4 mo.) 14.00 

ToWl omouniof the payments tl489.4T 

Balance due 9I40.OS 

Rule. — Find the amount of the principal to the tinie of aetUcTnent; 
also find the amount of each payment, from, the time it was made t 
the tlTne of settlement j suiitmcb the sitm of tlie payments from, the 
amount of tJie principal debt; the remainder tvill be tho bnlaneo due. 

Remake. — This rule is mainly used in case of short notes or business accoanta. 

&XA9EFES FOK PRACTICE. 

792. 1. What is the buhmce due, Ai)r. 27, 1889, 011 a note for tlOSO, dated 
Jan. 24, 1888, bearing 7j^ interest, if the following indorsements were made 
thereon: Jnly 1. 1888, M50; Oct. 15, 1888, $400; Jan. 21, 1889, *300; Mar. 87, 
1889, »60. 

S, Find the balance dne at the maturity of the following note, pajmenta 
having been made as follows: Apr. 1, 188«, $500; Aug. 35, 1888, *1250; Not. 8, 
1888, $240; Dee. 30, 1888, $300; Feb. 1, 1889, «200. 
tSOOO.OO. SI. Louis, Mo., Dec 3, 1887. 

Eighteen months after date, I promise to pay lo the order of Ezra B. Andrmet, 
Three Thousand Dollars, v^ith interest at B per cent. 

Vidue received. I3E0. J. BRATEB. 

3. How much was dne at the maturity of the following note, payments haT* 
ing been made aa follows: Sept. 11, 1888, $75; Sept. 19, 1888, $235; Sept. 28, 
1888, $159; Oct. 1, 1888, $155. 
$650.00. Wichita, Iiaji., 

Thirty days after date, I promise lo pay io Gideon Piatt S Co., Six ffundnd 
and Fifty Dollars, with interest at JO per cent. , mt/umi gram., 

Value received. BENJ. F. COLEXAS. 

4. Find the balance dne on the following note, payments having been maile 
as followB: May 28, 1888, «355.60; June 13, 1888, $168.41; Aug. 31, 1888, $50; 
Oct. 30, 1888, $500; Nov. 1, 1888, $684.25. 

92130.00. Denver, Colo., May X, 1888. 

Six months after date, wg promise to pay to the order of H'm. H. Sanford, Dm 
Thousand One Hundred Fifty Dollars, with interest at S per cent. 

Value received, MARTIN F. RTQyET, 

RtOHARD M. I'BOK. 




EQUATION OF ACCOUNTS. 

Equation of Accounts, or Equation of Paymentti (calliaii hIbo 
Averaging Accounts or Averaging Paymentu), is the jjroceas of finding tliu date 
on irhicli ii single payment can be made of two or more debts fulling due at 
different dates, or when tiie balance of an account having both debits and cralits 
can be paid withont loss of interest to either party. 

794. Accounts having entries on but one side, either debit or credit, are 
I Appropriately called simple accounts, and the process of equating such accounte 
[ may be called Simple Equation. 

795. Accounts hftving both debit and credit items may likewise be called 
utirf accounts, and the process of eqaating such uccounts may bo called 

<und Equation. 

796. The Arerage Date of Payment, or Due Date, is the date on which 
I such i)ayment or settlement may be eqnitabiy made: called also the Equaied Time. 

797. The Focal Bate is any assumed dale of settlement, with which the 
dates of the sevenil accounts arc compared for the purpose of finding the average 

I time or due dale. 

RXUABSB. — 1, Any dale conceivable may be taken as n focal Jate, and inleresl may be 
computed at any rale per cent., and cither on a coinmou cr exact bosisi, without vurym^ the 
result; providing only tbat the dates of all item.'! 1>c compaTL-d with audi focal date, and 
uniformity in rate and manner of coraputing inlercHt be observed throughout, 

2. In practice !t is vasily better to obserfc a simple method, by assuming the laU'St date iu 
the account OS n focal date, computing ull interest at 6^ by the stiort method, on a 360 day bads. 

3. The importance of uniformity, simplicity, accuracy, and rapidity in the equation of 
paymeuls and accounts Is such as to justify the use and repetlllon of the above suggestions as a 

Oeneral Bnlo.— /n- ull equations, exterul time if credit or Hnte paper 

involved ; select the latest date as a focal date, find' actual tune in 

ays, and convpute interest at 6 per cent., on a 360 day basis. 

798. The Term of Credit is the time to elapse before a debt becomes dna; 
F given in days, it is counted on from the date of purchase or sale the exact 
nmbcr of days of the terra; if given in months, it is counted on the numljcr of 

bnonths, regardless of the number of days thus included. 

RmfARsa — 1. Book accounts bear legal ialcrest after they become due, and notes, eveu if 
Dot containing an inlcrat clauae. bear interest after maturity. 

!!. The importance of a thorough knowledge of holJi the theory and practice of Equatloa 
tA Accounls, on the part of bookkeepers and accounlanls, can hardly he 

is class of work is to be found in every wholesale and commissiou bualness. 

799. The etiuily of a settlement of an account by equation rests iu the fact 
tot, by a review of siicU account, one of the parties owes the other a b&lam 



i 



■r-ratcd, ti£ much of 
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whicli certain interest should be added or from which certain interest (discount) 
should be subtracted. 

800. To find the Equated Time, when the Items are all Debits or all Credits 
and have no Terms of Credit. 

Example. — When does the (face) amount of the following account become 
due by equation? 

Peter Dunn, DiREcnoN8.--l. Take Not. 1 as the fofial date. 

To Robt. S. Campbell, Dr. \ F^°^ the exact time in days from the date of 

-^ each Item to the focal date. 

■^^^^- 3. Compute interest at 6 per cent., WO day basis, 

Sept. 5. To Mdse $ 60 on each item for its time, 

'^ 2G. '' " 100 4. Find the total of interest 

Oct. 8. *^ '* 200 ^- Divide the total interest by the interest on the 

Nov. 1. ^^ '* 120 ^^^ amoimt for one day; the quotient will be the 

"I average time in days. 

;^80 6' Count hack from the focal date the number of 

days average time thus found. 
Remark. — Compute interest by rules on page 217. 

Operation. Explanation. — Assume Nov, 1 as a focal date, 

1888. It<?ius. Time. Int. and reason as follows: If, on Nov. 1, Dunn pays 

Sei)t. 5. $00x57 = 8.57 Campbell the $120 due on that day, there will be no 

^' 20. 100 X 30 = .60 interest charged, because that item was paid when it 

Oct. 8. 200 X 24: = .80 became due. If, on Xov. 1, Dimn pays Campbell 

Nov 1 I'^O X = 00 ^^ ^^^ ^^^ ^^^^ ^^^° ^"^ ^\xiQ^ Oct. 8, he should pay 

— ^ — — interest also for the 24 days between Oct. 8, when 

%480 %\,^i that item became due, and Nov. 1, when, as we have 

Int. on $480 for 1 dav = $.08 assumed, it was paid, or he should pay, or be charged 

$1.97 -f- .08 = 24i or 25 davs, ^'^^^' *-^ ^°^^"^«^ ^^> °° ^'^^- ^' ^^°° P^^^ ^^e 
., ^. o« 1 1 " 1 $100 due Sept. 26, he should pa3' interest also for the 

the average time; 2o days back 30 days between Sept 26 and ^W. 1, or $. 60. If, on 
from Nov. 1 is Oct. 7. Kov. i, Dunn pays the $60 due Sept. 5, he should pay 

interest also on that item from ita date to Nov. 1, or for 57 days, or $.57 Now, on Nov. 1, 
Dunn owes Campbell not only the $480. the total face amount of the debt, but also $1.97 
interest; and if a cash balance were required Nov. 1. Dunn would owe $481.97. 

But the question \yas not, what is the cash balance due Nov. 1, but when was the $480, the 
face amount of the account, due; that is, from what date should such face amount draw 
interest, in order that neither party gain or lose. 

Now observe that we have the principal, $480, the interest as found, $1.97, and the rate as 
assumed and used, 6 per cent., to find the time. The interest on $480 for 1 day is $ .08. 
Since it takes the principal 1 day to accumulate $ .08, it must have taken it as many days to 
accumulate $1.97^-or the account was due as many days back from Nov. 1, the focal date — as 
$ 08 is contained times in $1.97, or 25 days. Count back 25 days from Nov. 1, 1888, and 
obtain Oct. 7, 1888, the equatetl date of payment, or the date on which Dunn could pay Campbell 
$480, the face of the debt, without loss of interest to either party. 

Again: the same cxami)le solved, when assuming Sept. 5, the earliest date, as a 
focal date, or by the discount method. 

Remark. — Explanations like the following are based upon a settlement of accoimts, none 
of which arc due at the date of settlement or adjustment, as in case of the giving of an interest 
bearing note or bond for the equitable amount due, or for anticipating the payments of debts, 
thus requiring a cash balance. 
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UPEiiATios. Explanation.— Assume the enrllwt date (Sept, 8 

Ileim. Tinip. Di««. as tbc focal dale, aod reaBon as follows: If. on Sept. 

|Bept. 6. t 60 X U = *.0O 5, Dminpayalhe $60dae on thaldate, be wi!lneiilier 

100 X 21 = .3o liave to pay ialereat on it nor be allowed discount; 

r Oct. 8. 200 X 33 = 1.10 ^'^^ 'f- o" ^^- '^i ^^ P"y' •!■* *'** d"^ Sept. 20, lie 



Not. 1. laOX IJ~= 1.14 



Bliould be allowed discount oa that item for the 31 



I' 

I »„.. .. , ... _ 

fM — — — - days between Sept, 3 and Sept. 26, or f ,3.1 discount. 

T *480 »2.69 If, on Sept. 5. iie pays the 1200 not due until Oct. 8, 

^^ he sbould be allowed discount on that item for Uic 33 days lielween Sept. S und Oct, S, or 
^Kfl-IO discount; and if, on Sept. 3, be pays tbc |130 not dueunUI Not. 1, lie should be allowed 
^V dLicount on tliat item for the 57 days between Sept. 5 and Nov, 1, or f 1.14 discount. There- 
fore, assuming Sept. S as the date of settlement, Dunn does not owe on that date the face amount 
of tlicaccount, but sucb amount, t^SO. less ibc amount of Uicabove discounts, tS't>9. or realty a. 
cobIx balance of $480, minus $3.59, or $477.41, But tbc question is not, what was the cash 
' .balance Sept. 5, bnt on what diite would the payment of the face amount, $180, haw been 
^B equitable? We have thus a condition similar to that found in the first operation, viz.; tba 
^V ivincipal, $480, the rate, per cent., and the discount (inlcrest) given, to Snd the time; and, 
^V ms before, divide the discount by the discount ou Ibe principal for 1 day, and the quotient, 32, 
^ trill Iw the average time in days. And reason, in conclusion, that from Sept. 5 Dunn is 
entitleil to retain the face amount of bis debt. $480, for 32 days, or until it has accumulated 
$2. .19 interest in his hands; or, in other words, in equity, he sbould pay sucb amount 32 days 
afler Sept. 5, or Oct. T 

Again: same example, exjilaineil with an iutermediate dato (Oct. 1) UBSumedi 
as ft focal date. 

Operation. 
Interest on *G0 from Sept. 5 to Oct. 1, 26 days = *.26 

Interest on *100 from Sept. 36 lo Oct. 1, 5 days = .0833+ 

Totul interest, . - - - $.3433+ 

Uiscount ou $300 from Oct. 8 back to Oct. 1, 7 days = $.2333+ 
Discount ou $120 from Nov. 1 back to Oct. 1, 31 days = .113 

1 Total discount, .... $.8533 + 

.853U+ — .3433+ = $.51, esceaa of discount. $.51 -^ .OS = 6 days. 
Oct. 1 + days = Oct. 7. 

EJiTLASATios. — A*8umc Oct. 1 as the foc/il date, and reason as follows; If, on Oct. 1, Dunn 
pays the $60 due Sept. 5, be should also pay interest on tliat item for the 20 days between Sept. 
5, when it became due, and OcL I, when it was (assumed to have been) paid, or he should 
,- or be charged with $ ,20 interest. If. on Oct. 1, he pays the $100 due on Sept. 28, he 
should also pay interest on that llem for Ibe 5 days between Sept. 26, when it became due, 
and Oct. 1, when it was (assumed to have been) paid, or he should pay $.0833+ interest; tbus 
we have a total interest charge against him of $.3433+ on llie two items of his account not 
paid until after they were due. But if. on Oct. 1, he pays the $200 not due until Oct. 6 
sbould be allowed a discount for the 7 days between Oct. 8, when it became due, and Oct. 1, 1 
when it was paid, or he should tie allowed adiscount of $.2333+ on that item; and if. on Oct. j 
1, he pays the $120 not due until Nov. 1, he sbould be allowed a discount on that item for the 81 1 
days between Nov, 1, when it became due, and Oct. 1, when it was paid, or be should be allowed J 
a discount of $ .62. Thus we hiive a total discount lo lie allowed him of $ .8D33+ off from.I 
Ibe two items of his account which be paid before they were due. The difference between I 
Uie amouai of interest charged to him, $ .3433+, and the amount of discount for which li 
Is girtn credit, $.8638+, is $.51. an excess of discount, showing that at the date assumai.] 
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(Oct. 1) be does not owe tbo face amouDi of the nccoimt, |480. liut (4^0, the 

f .51 discount, or only $479,49, which sum is the cosh balance due ou that 

since, as before, Iho qutstion is not as to the cash balance, but is the dale 

settlement could have been effected by'the payment of the face amount of 

■we have, as before, the principal, rate, and dificount (interest) given, to find 

the discount, | .51 by f .08, and find Dunn to be entitled to withhold or delay the psymenl 

of the $480 until it accumulates $.51 interest (discount) In his hands, or that he keep the PSO 

for 6 days after Oct. 1, thereby in equity paying il on Oct. 7, as already twice shown. 

Remarks.— 1. The above explanation is given in addition to the former iwo. In order M 
illustrate that iini/ dale may be used as a/cKoZdalc, and for the object of aiding the tenchaiD 
imparling to the pupil a full understanding of the underlying principles involved, and it gives 
added a.ssurancc that the sol utious before given led to a cori¥ct result. Yel.aoone of them, nor 
all of them taken together, can be accepted as being anything beyond lURUmncM. Ttitg are 
not pn-ofn. 

2. If seltlemenl on Oci. 7 bo equitable, the interest on such of the accounts as fait due 
be/ore that date muit be o^set or bnhinccd by the discount (interest) of such of the accounts ai 
fall due afLr that date, to within less than one- half of the interest (discount) of the face amount 
of the account for one day; otherwise the due dale as determined would be proven wrong. 

Phoof. — Oct. 7 us II focat date. 

Espial ation.—Ajssu me Oct 7 as a focal dole. 
and reason as follows^ If, on Oct. 7, Dunn payt 
the 160 due Bept o. he should pay inteiest hIso 
ou that item fur the 33 days between Sept. 5 and 
Oct. T, or $ .32 interest; and if, on Oct, T, he pnyi 
the $100 due Sept. 28, he should pay intercti 
on that hill for the II days between Sept S6 and 
Oct T, or $.1883+ interest; being thus dmi^ 
$ .50834- interest on the two items not paid until 
after they were due. Butif, onOct 7, hepnyallie 
$300 not due until Oct. S, he should be allowed ■ 
discount on that item for the 1 day between Cot 
7 and Oct 8, or $ .0333-|- diacounl; and if, OQ Oct 
7, he pays the $120 not due until Nov. 1. he should be allowed a discount on that ilemforlbeSS 
days l)etween Oct. 7 and Nor. 1, or $ ..50 discount; being thus allowed a total discount of 
$ .5333-1- for ^*^ pre-pnyment of the items of the account coming due after Oct 7. The 
difference tietwcen the amount of the interest on the items of the account fnlUng due before 
Oct. 7. from their respective dates down to Oct. 7, and the amount of the discounts on the Itenu 
of the account coming due after Ocr. 7 from their reapcclive dales back to Oct. 7, is only $.09, 
or is less than oue-half the interest {or discount) on the (ace amount of the account for one 
day, thus proving Oct 7 to be the dale on which the payment of the face amount of the 
account, $480, will effect an equitable settlement between Dunn and Campbell. 

Rule.— I. Select the latest date as a focal date; find the time in dayi 
frojti the date of each itcitr of tlie account to tJie- focal date, and oofnputt 
tlic- interest on each of the respective items for its time- as found. 

II- Divide the anwunt or sum of tits interest on the items by iJie inttr- 
est on the face amount of the account or items for one day; the quotient 
Jiill be the numiier of days average time. 

in. Count hack from the focal date the number of days so found; i/ui 
date thus readied ivill he the due date of the face anwunt of the account 
or the date on which such face amount could be paid witiiout lass to 
either party. 



Operation 




DnystoOctT. 


Interest. 


Sept. 5, $ 60 33.. 


.$.32 


Sept. 26, 100 11.. 


. .1933+ 




.5033-1- 




Dlaconnt. 


Oct. 8, $200 1... 


*.<i333h- 


Nov. 1, 120 25... 


.50 




$.5333 + 




.5033 + 




$.03 



EXAMI'L-eS IN EQUATION OK ACfOUKTS. 

Remarks. — 1. Id finding ihe average liroo of credit in days, fracttona of a da; of one-boU at 
greater are counted as a lull cloy; fraciionB lesa than one-half are rejecied. 

2. In basineBB. odd dajs, odd cents, und even odd dollars, are often rejected in llie iotemt 
calculations in equating the time, it being correctly reaaoncd that, in the lunff run, any losses or' 
gains thereby shown would fairly balance; and (bcrefote busineEa men, ao settling, may' 
ctit off^B ihey please. But for class-work, exact money, eiact time, aud interest computed to" 
four decimal plaws, should be required. 

3. Any date ietTteeit the extremes, or within the account, may be taken as a focal dale, the 
only question Involved being a balance of (he interest or discount; but, except for illuslrative 
pur|x>scs by the teacher, or test exercises for advanced pupils, the selection of any dale except 
the latest for a focal date is not recommended. 

4. The selection of the latest date saves one interest computation, and removes the objection 
often raised in case an earlier or the earliest date be chosen, that an account is not likely to 
have been settled bc/ori' it ira» made. 

5. The product method of equating accounts, often used, and in many coses capable of 
producing correct results, i» not recommended, because; 

First. It is much more difHcult to comprehend than the interest method. 

Second, It usually involves a greater number of flgures. 

Third. By it, a cash balance, often desirable, is only oblainabte by an additional operation, 
and with difficulty and perplexity. 

Foimh. Equation of accounts having (feiit and credit Items is imposalblt! by that method. 
In case, as frequently happens, the face amounts of the two sides chance to be equal; i. e., Ihe 
debtor having paid the faee amount of his obligation; while there may still be an important 
balance of interest or discount, which can be readily adjusted if the interest method be used. 

Fifth. A book-keeper, equating by the interest method, can readily exhibit to his employee 
the equity conditions of an excess of interest or discount, even though the employer be unfftp 
miliar with the format work of the equation, 

Sd>h<Estion to the Tel^csek.— Place on the blackboard, as an example, on account with 
a doien or more items, having different dates, and each for a simple amount, and so assign the 
example that ea^h pupil moy have a different focal date from nhlch to work; then require 
each pupil to prove his result and withhold the announcement until called for. Such exercises 
will silmulait! the pupils to accuracy and si>eed in their work, and will result in Imparting a 
very thorough knowledge of the subject. 



1 



[ PRACTICE. 

801. When a,re the following accounte due by equation: 
Remark. — The teacher should require that each result be proved. 

Warren Peaae, 3. Parker H. Goodwin, 

To Perkins & Hawley, Br. 



To Calvin Gray, Dr. 

Oct. 1, ToMdse « 

" G, " " 

" U, " " 

" as, " " ---- 1 



' 31, 

Norman Colby, 

To Seth SteTena & Sons, Dr. 

1, To Mdae |300 

150 
130 



Aug. 7, To Mdse. . 
" 25, ■' '• 



Sept. 30, 
Oct. 12, 



«200.00 
180.55 

35.00 
100. 00 

60.25 



Dee. 3, 

4. Wni. P. Dugaii, 
1889. To Godfrey, Son & Co., Dr. 

Jan. 6, To Mdse tiOO 



4 

i 

4 



Feb. 1, 
" 37, 

Apr. 3, 
" 20, 
" 27, 



100 

100 

. 300 

. 300 
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5. 

1888. 

Oct. 
Nov. 

Dec. 

1889. 

Jan. 

6. 

1887. 

Nov. 

Dec. 

it 

1888. 

Jan. 

Feb. 
Mar. 



Gerald, Jones & Co., 

To Samuel Smith, Dr, 

13, To Mdse $500.00 

5, " " 821.75 

28, '* " : 150.00 

17, " " 205.25 

30, " " 33.00 



€i 



<C 



300.00 



12, 

Theodore Stanley, 

To Paul Fleming, Dr. 

G, To Mdse $500 

28, '' *' 200 

17, " '' 150 

29, " *' 150 



13, 
30, 

11, 
31, 



ii 

a 
it 



6< 

it 

a 



300 
100 
200 
200 



7. Felix Peterson & Bro., 

1888. To Paul Paulson & Co., Dr. 

Dec. 1, To Mdse $1500 

*< 16, " " 2000 

1889 

Jan. 19, " '' 7000 

Mar. 1, " " i 500 

21, ** " 1000 



iS 



8. Philip Darling, 
1887. To Jacob V. Hall, Dr. 

Oct. 6, To Mdse $300 

31, 



a 



Nov. 17, 
Dec. 1, 

1888. 

Jan. 20, 
Feb. 16, 
Mar. 3, 
Apr. C, 



it 

Si 



150 

150 

'' 450 



a 
ti 






300 
600 
300 
300 



802. To find th^ Equated Time, when the Items have Different Dates, and 
the Same or Different Terms of Credit. 

Example (requiring time extension). — When does the face amount of the 
following account become due by equation? < 

John Price, 

1888. To Volney Clark, Dr. 

Sept. 14, To Mdse., 1 mo $1000 

'' 30, '' *' 5 mo 500 

Nov. 10, " " 60 da 700 

'' 29, " *' 30 da 200 

Dec. 31, *• '' 2 mo 600 

If the time for the i)ayment of each of the several items of the above account 
be extended for the term of credit indicated, the account will stand as follows: 

John Price, 

7b Volney Clark, Dr. DmEcxiONs. — 1. Assume the latest date as a focal 

1888, Oct. U.. $1000 date. 

1889 Feb. 28 500 2- ^^^ ^^^ iocdX date to distinguish it 

1889 Jan. 9 700 8. Observe general directions for example on page 

1888^ Dec. 29'/."."].'".'!^ 200 244. 

1889, Feb. 28 600 

Rule.— I. Extend the time of credit of such items as are sold on credit. 

II. Select the latest date as a focal date, and find the interest on ecLch 
item from its maturity date to the focal date. 

HI. Divide the aggregate of interest thus found hy the interest on the 
face amount of the account for one day ; the quotient wUl be the time in 
days to he counted hack from the focal date to determine the due date or 
average date. 
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EXAMPI^ES FOR PRACTICE. 

803. On what dates are the face amounts of the following accounts due by 
equation ? 

Reharkb. — 1. Extend the time, by adding the term of credit to the date of each item, before 
proceeding with the work. 

2. Should two or more items mature on the same date, their sum may be foimd, and one 
computation of interest serve for all. 



1. Herbert G. Williams, 
1888. 'J'o Brewster & Brewster, Dr. 

Aug. 15. To Mdse., 2 mo., $180 

** 29, '' " " 300 

Sept. 20, " " " 200 

Oct. 4, ** " " 120 

Nov. 1, ^* " " 100 



2. Samuel S. Sloan, 

1888. To A. D. Wilton, Dr, 

Sept. 12, To Mdse., 1 mo., $1000 

** 30, '' " 5 mo., 500 

Nov. 10, " " 60 da., 700 

29, " " 30 da., 200 



n 



Dec. 31, 



2 mo.. 



300 



S H. 0. Colvin, 

1888. To Jas. Fowler, Z>r. 

Nov. 3, To Mdse., 30 da., $550 

'< 23, " " '' 800 

Dec. 1, '' " '' 90 

** 28, " ** " 210 

1889. 

Jan. 11, " " " 600 

'* 31, " " " 300 



J^ Oliver H. Brown, 
1888. To Stephen Brackett, 2>r. 

Oct. 3, To Mdse., 30 da.,-..$ 319.50 

'* 31, " " 4mo., -.- 750.00 

Dec. 1, ** " 280.50 

'• 31, " " 2mo., ... 400.00 

1889. 

Feb. 3, " " 60 da.,..- 250.50 

** 28, " " 216.75 

Mar. 12, '' " 80.25 

A.pr. 30, " " 1 mo.,..- 150.00 



5. T. L. King & Son, 
1888. To Groves & Co., Dr. 

Jan. 30, To Mdse., 1 mo., $ 300 

Feb. 28, " " 60 da., 300 

Mar. 25, '' " 2 mo., 1200 

June 29, " " 30 da., 1500 



6. John Jennings, 
1889. To Richard Smith, Dr. 

Jan. 17, To Mdse., -. $ 50 

** 31, " " 1 mo., 100 

Feb. 9, '' " 2 mo., COO 

Mar. 3, " '' 200 

June 20, *' '' 3 mo., 120 

July 8, '' " Imo., 300 



7. Porter Cass & Sons, 
1888, To Phelps Bros., Dr. 

Feb. 19, To Mdse., 60 da., ..$519.22 



(( 


29, 




(< 


60 '' 


.. 211.50 


Mar. 


u, 




a 


30 " 


.. 120.00 


<< 


25, 




i( 


30 " 


.. 181.75 


May 


1, 




a 


2 mo.. 


-. 80.00 


n 


31, 




iC 


1 '' 


.- 69.78 


June 


24, 




C( 


3 '' 


.. 127.75 



8. H. B. Spencer & Co., » 

1888. To Wood, Son & Co., Dr 
Sept. 14, To Mdse., 1 mo., $ 1000 



(< 



30, 

Nov. 10, 

'' 29, 

Dec. 31, 

1889. 

Jan. 30, 
Feb. 28, 
Mar. 25, 
June 29, 



St 

«< 

iC 
<6 



ii 
cc 

ii 

iC 

it 



5 mo., 

60 da., 

30 da.,.--. 
2 mo.,.--l 



€C 



60 da., 



500 
700 
200 
600 

300 

300 

1200 

1500 



;J50 



EQirATIOff OF ACroUNTS. 



S04. To find the Equated Time, when B 
Example. — Wliat is the bulnncu of tli 

e'Hiution. 

Dr. James B. Green 



Account has both Debits and CroditL 

follinviug' jiccoiiiit, and when due bj 



Jan. 

Feb. 



15 To Mdse., 



600 
300 



Pub. 
Mar. 



31 



300, 



DiRECnoKfi. — 1. Select llie latest date bs a focal date. 

2. Find Ihe Uiue from the dale (mattiHl;) of each item to the focal date. J 

3. Compulo the interest on eacb item for its Lime. ^1 

4. By addition, dctennioc (he sum of the lnl«reat on each side. ^| 
0, Find the difference lielween the Dr. and Cr, interest tor an interest balance. ^B 
6. Divide this interest balance by the iolerest on tbe balance of tlie account for one Axf. 

OPERATroK. 

Dr. 
1SS9. Jan. 15, t600. 75 days to fooal date = (7.50, intereat. 
" Peb. 28, 300. 31 " " " " =_].55, " 
Total Dr., *900. J9.05, total Dr. inl 

Cr. 
1889. Feb. 1, Ii300. 58 days to focal date = t2.90, interest. 

" * Mar. 31. 300. " " " " = On, " 

Total Cr., «(300. »2.9U, total Cr. interest 

Dr. balance, tSOO. 
Interest on »300 for 1 day = *.05. 
49.05 — »2.90 = •e.lS, excess Dr. interest. 
*6,15 -f- ».05 = 123, or 123 days equated time. 
123 days back from Mar. 31, 1889, gives Kov. 28, 1888. 



4 



Explanation.— A?' ame the lotorf dale, Mar. 81, asa/wcoidaW, and reason as followa: If, 
on (tar. SI, Greene 'eceivea credit for the $300 paid on that da j, lie should not recetTe credit 
for any interest, bfcause the money was paid on the day it fell due ; but if, on Har. 81, he 
receives credit foi the f300 that he paid Feb. 1, he sljould receive credit also for the inlerrst 
on that paymer.i for llie 58 days between Feb. 1, when he paid it. and Mar. 31, when be 
received crwli* (or it, or he should be credited for $3.90 interest ; and if there were no debits 
orchargesagatu8th[m, be would be entitled. Mar. 81, 1880, to a net credit of $002.90. as a cash 
balance in his favor. But we have the deba of the account to be considered, as follows : If, 
on Mar. SI, Greene be charged with $300, the value of Aldse. sold to bim Feb. 26, he aboulii 
also be charged with its interest for the HI days between Feb. 23 and Mar. 31, because he did 
not pay for the Mdse. when the amount of It was due; or be should, on this item, be charged 
$1.65 interest ; and if, on Mar. 31, be be charged with $800, the value of Mdse. sold hlin Jan, 
15, he should also be charged with its Interest for the T5 days between Jan. 15 and Mar. 81, 
because he did not pay for the Ald^K. when the amount of it was due; or he should, on thii 
item, lie charged $7.50 interest, thus being charged a total ot $0.fl.'i interest, and showing hi* 
total debt to be $900.05 on Mar. 31. in case he had received no credit for payments made. 
But since be hod received credit for payments amounting to $000, and for interest tbercoa 
amounting to $2.00, his debt, on Mar. SI, Mas not $900, as the sum of the Items charged, plui 
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tS.OS, tbe sum of the iotereat charged, but was |9O0, the sum charged, less |600, the sum 
credited, or only |300 o[ principftl dcM or clmrge unpaid, and |iS.05. less ♦3.00, or $0.15, 
inlcrest balance dui-. And if llie cash balance due was required, it would Ihua be found to be 
$306.16. But tiia question is not concerning the cosh balance due JIar. 31, 1889, but on wliat 
date was the $300 balance of account due by etjuatioa ? And to detennine thia, proceed as 
in tbe earlier explanation of tills subject; having given the principal (balance of account), 
$300. interest (balance), J6.15, and rale, to find the time. Divide ihe balance of interest by 
Ibe inlercst on the balance for 1 day, and find the lime to be 133 days, and reaaoa in conclusion 
Ihttt. since on Mar, 31, Greene owed not only tbe $300, but alai $0.15 interest, he had at thai 
dalu been owing the $300 for a time sutBclent to enable It to accumulate $0.15 interest, or for 
123 days; and if lie had, on Mar. 81, 1389, been owing Ihe $300 for 123 days, that debt must 
have been due by equation 123 days prior to Mar. 81, 188B, or since Nov. 28, 1888. 

Fur reference, and to give assurance of tlie correctness of the above conclusion, 
the same example is taken and solved with the earliest date assumed as u focal 
date. 



9. *Jan. 15, $600. 

Feb. 28, 300. 

Total Dr., $900. 



days In fucal dat« = 



00, discount. 
.20, total Dr. disoonnt^ 



1889. Feb. 1, $300. 

" Mar. 31, 300. 

Total Cr., $iiOO. 



Cr. 
IT duys to focal date = 



$ .85, discount. 
3.75, '• 
♦4. GO, total Cr. discounts 
2.S0, total Dr. discount. 
Dr. balance, $300. $3.40, excess Cr. discoant. 

Interest or discount on $300 for I day, = .05. 
$3.40 -^ $.05 = 48 = number of duya equated time. 
48 days back from Jan. 15, 1889, gives Nov. 28, 1888. 
Vms] Oate. 

ExFLLnATios.— AMume Jan. 15, 1889, the earliest date, as a foeal date, ana reason as 
follows: If, on Jan. 13, Greene pays the $000, the value of Hdse. bought on that day, be 
p;iya his debt when due, and should neither be charged with interest nor credited with 
discount; but if, on Jan. 15, he pays the $300 not due until Feb. S8. he should be credited 
with discount on thai item for the 44 days between Jan. 15, when he paid il, and Feb. 28, 
wbeo it bccomesdue ; or he should becredited with $2.20discount for the pre-payment of this 
item. Thus wo find that, on Jan. 15, he did not owe the $000, tbe face amount of his debt, 
but only $900. the face, less $2.20 discijunt. If there were no credits to be considered, he 
would, on Jan. 15, 1889, owe $897.80 as a cash balance. But we have to consider the Cr. of 
his account, and do so as follows; If, on Jan. 15, he be credited for the $300 not paid until 
Feb. 1, lie should be charged discount on that sum for the 17 days between Jan. 15. when ho 
received credit for its payment, and Feb. 1, when such payment was actually made, or 
he should be charged discount on tills item of $ .85 ; and if, on Jan. 15, he receives credit 
for the $300, the payment not made until Mar. 31, he should be charged discount on Uiis 
itera for the 75 days between Jan. 15, when he received credit for its payment, and Mar. 
31, when It was acliially paid, or he should be charged discount on this item of $3,75; thus 
we find that, on Jan. 15, he should have received credit for the sum of his payments, $600, 
less Ihe sum of the discount. $4.U0. cliarged against him, or for $5^5.40 as a cash balance; 



M 
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(hat, on Jan. IS, lie owed |300 and stood cliarged with discouat bKlaace of Llie dUIerencc 
betwceQ |4.00 and f2.30, or 1^.40 ; in other worda tliat, on Jan. IS, IBSS, lie nut only owed 
the $300, bnliuice of iltiins, but aiso the $'ZAQ huUiaoe of discount, or had been owing tbe (300 
for a length of time sufflcient to eoable tbM sum to accumulate ^.40 ia tbe creditor's bsads. 
We luve thus, ea before found, the principai. interest ( discouat ), and rate gii'ea la find the 
time: and divide Ibe interest ( discount ) balance. $£.40, by the discount on tLe balance of the 
account for 1 day, and find thai, nu Jan. 15, 18B9, Greene had been owing the $300 for 4S dup. 
Countiog l«Kk 48 days from Jan. IS, ISSS, find, as before, tiie balance, |3D0, to hare heat dut 
by equation Nov. 28, 1888. 

Rbma-RES. — 1. While tlie result, being the same in both tbe foregoing operations, pnt 
assurance of tbe correctness of both, it is assurance oii!//. il is not prwif. 

S. If the conclusions drawn from the abuve explanations be correct, and tbebaloaco be due 
Not. S8, 1888, as found, then tbe sum of tlie discount of tbe Dr. items from Uieir respective 
dates bacli lo Nov. 28, 18S8, must be olfset or balanced by the sum of tbe discount of tbe Ci 
Items from tbeir respective dales back to Nov. 38, 1888. to -wilbin less than one-half of Ihe 
discouutof the balance, $300, fori day, onto within less thau $.02^. 

Proof. — Take tlie example as above explained, imd ussume Kov. 28, 1888, tt 
a focal date. 

Dr. 
1889. Jan. 15, »fiOO. 48 days back tu focal date = $4.80, disooont. 
" Feb. 28, 300. 93 " " " " " = 4a:0. " 

$».40, total Dr. dleooimt, 
Cr. 
18S9, Feb. 1, $300. 65 days back to focal date = $3.25, disoonnt. 
" Mar. 31, 300. 133 " " " " " = H.15, " 

$11.40, total Cr. disooont 
Focal date, Nov. 38, 1888, 

Explanation.— Assume Nov. 3d. 1388. as a focal date, and compute the discouat on eacb 
item of tbe account for the time between tbe dule of tucli item, and the focal date, and find 
that the total of tbe Dr. diacoudl exactly baluaces the total of llie Cr. aiscouut. Hence it is 
proved Ibai the balance of tbe account conddered was due by equation Nov. 38, 1888, u 
twice shown. 

REUAsee.— 1. In case a cash balance is required at any given date, tt may be BScerUdDcd in 
either of the two following ways: First, compute interest or discount on all debit ili-msi add the 
interest to Uiese items, orsubtmct tbe discount front tbem^ find tbe t<^l amouut of tltese itcnis 
for a total debit; in tbe same way find the total amount of tbe credit items for h total credit; 
then by subtraction, flad the balance due. Second, lind tbe date on which lie fniv balance of 
Uie ucixiuDt is due by equation, then if the due date coims before Ibe actual date of xeUlemtVt, 
Mid to ll)c face balance of tbe account Ibe interest upon il from the due date to Ibe actual dale 
of seteiemeniiot' if thedite dale cotnts after the actuu' date of scttletne at, subtract thedisoouat 
on the face balance for the same tiiuc. 

3. After the due date is determiued, tbe nte of interest or discouiit allowed should be ittet 
mined by tbe law of tbe place, but it may be determined by agreement of the purties, Laca) 
interest and usury laws would pt^vail in disputed cases. 

3. In proving the equation of accounts, Ibe e<iuitHble settlement of which b found tci ooBMlt 
a date within the account or between its extreme dales, the difference between tbe iatopeatiUMl 
discount of the Dr. items from tbwr lespeciive dales to tbe due dale (by equslioni must be oOM 
OF balanced by tbe difference between tbe interest and discount of the Cr. items, from theim 
specUvedBtefltotheffufdote.withinuuc-half of the Intel est or discount on the balance for one da; 
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805. Example. — ^What is the balance of the following account, and when is 
it due by equation ? 



Dr. 



1886. 

Feb. 



it 



1 
10 



To Mdse,, 



(Student's Ledger.) 

Charles S. Williams. 



Or. 







1886 




600 




Feb. 


19 


1800 




it 


28 






Mar. 


6 



By Cash, 



(( 



f€ 



ii 



ii 



300 
300 
300 



Opekation. 
Dr. 
June 19, 1886, focal date. 

1886. Feb. 1, $ 600. 138 days to focal date = $13.80, interest. 
Feb. 10, 1800. 129 " " " '' = 38.70, '' 



<t 



Total Dr., $2400. 



$52.50, total Dr. interest. 



Cr. 



1886. Feb. 19, $300. 120 days to focal date = $6.00, interest. 

'' = 5.55, 



'' Feb. 28, 300. Ill " " *' 
*' Mar. 6 300. 105 " " '' 



.*€ 



€€ 



Total Cr., $900. 

Dr. balance $1500. 

Interest of $1500 for 1 day = $ .25. 



= 5.25, 

$16.80, total Cr. interest 

$52.50, Dr. interest. 
16.80, Cr. interest 



$35.70, excess Dr. interest. 
$35.70 -> $.25 = 142| = 143 days equated time. 
143 days back from June 19 = Jan. 27, 1886. 



Rem ABK.— Since debit and credit accounts are accounts wherein both debtor and creditor 
arc represented by certain purchases (debts) and payments, and since the items constituting the 
Dr. on the Ledger of one of the parties would constitute the CV. on the Ledger of the other 
pnrty, and vice versa, it follows that an account equated from both these views must show 
like conclusions; t. e., the above account reversed^ so that its Cr. shall appear a Dr., and its 
Dr. appear a Or., and equated from any date as a focal date, must show the same conclusion 
as before. 

Example. — Same as oefore, reversed, and with May 1 assumed as a focal date. 



Dr. 



(Charles S. Williams' Ledger.) 

'^Student." 



Cr. 



18S6. 










18£fl. 






Ffl), 


19 


To Cash, 


300 




I'cb. 


1 


By Mdse., 


ct 


28 


i< 66 


300 




<< 


10 


<< t< 


Miir. 


6 


te t( 


300 


1 


■ 







600 
1800 
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»■ 

Opbratiok. 

Dr. 
May 1, 1886, focal date. 

1886. Feb. 19, $300. 71 days to focal date = $3.56, interert. 

" Feb. 28, 300. 62 " " " " = 3.10, '* 

* Mar. 6, 300. 66 " " " " = 2.80, " 

Total Dr., 1900. $9.45, total Dr. interest 

Or. 

1886. Feb. 1, $ 600. 89 days to focal date = $ 8.90, interest 
" Feb. 10, 1800. 80 " " " " = 24.00 , '' 

Total Cr., $2400. $32.90, total Cr. interest 

9.45, total Dr. interest 

Cr. balance, $1500. $23.45 

Interest of $1500 for 1 day = $.26. 

$23.45 -T- $.25 = 93^ = 94 days equated time. 

94 days back from May 1, 1886 = Jan. 27, 1886, as before found. 

Example (same as first illustrated ). — Proof, assuming Jan. 27, 1886, as a 

focal date. 

Operation. 

Dr. 

1886. Feb. 1, $ 600. 5 days after focal date = $ .50, discount 
*' Feb. 10, 1800. 26 '' '' " '' = 4.20 , '' 

4.70, total Dr. discount 
Or. 

1886. Feb. 19, $300. 23 days after focal date = $1.15, discount 
" Feb. 28, 300. 32 " '' '' " = 1.60, '* 
*' Mar. 6, 300. 38 " ** " " = 1.90 , « 

$4.65, total Cr. discount 

Cr. balance, $1500. $4.70, total Dr. discount 

Discount on $1500 for 1 day, $ .26. 4.65, " Cr. '* 

$.05, difference. 

Explanation. — The difference between the Dr. discount and the Or. discount is 5 cents, 
or /^ = i of the discount on the $1500 balance for 1 day, or less than one-half of 1 day*s 
discount, thus proving the balance to have been due since Jan. 27, 1886, as determined by both 
the former operations, and rendering an explanation which could be made in the usual foim 
quite unnecessary. 

Rule. — Find the face balance of tJie account, and also tlie excess of 
interest from the latest date as a focal date. If tlie balance of account 
and excess of interest he on the savhe side, date back; if on op/wsite 
sides, date forward. 
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EXAMPLES FOR PRACTICE. 

cM)6. -?. When is the balance of the following account due by equation ? 
Dr. Frank H. Barnard. Cr. 



1887. 

Jan. 
Feb. 



15 

28 



To Mdse., 







1 1887. 




600 




Feb. 


1 


300 




1 Mar. 

1 


31 



By Cash, 

i6 i( 



300 
300 



£, What is the balance of the following account, and wjien due by equation ? 
/>r. Benj. F. Hawkins. Cr. 



1887. 




Jan. 


14 


(« 


28 


Feb. 


3 


<4 


15 



To Mdse., 



it 



a 
it 
ti 



: 


1887. 




600 


Jan. 


20 


300- 


Feb. 


10 


500 






600 







By Cash, 



1000 



700 



S. If money be worth 7^ })er annum, what was the cash balance due on the 
following account July 1, 1887 ? 

Dr. Victor E. Brown & Co. Cr. 



1887 

Jan. 



31 



Mar. ' 30 



To Mdse., 



it 



tt 





1887. 






i 


450 


Jan. 


2 


By Mdse., 


! (iOO 


450 


Feb. 


13 


*' Cash, 


300 




Mar. 


29 


'' Mdse., 


300 



4' What was the cash balance due on the following account Jan. 1, 1889, if 
money be worth 8^ per annum ? 

Dr, Henry J. Sanford & Bro. Cr. 



1888. 




Aug. 


4 


Sept. 


1 


Oct. 


31 


Dec. 


3 



To Mdse., 1 mo., 
'* *' 2 mo., 

it tt A «i^/^ 



it 
tt 



tt 
tt 



4 mo., 







1888. 




200 




Oct. 


1 


400 




Nov. 


1 


600 




Dec. 


1 


300 




1889. 








Jan. 


1 






Feb. 


1 






Mar. 


1 



By Cash, 



ti 

tt 

a 
tt 
tt 



ti 
ft 

tt 
tt 
tt 



150 
150 
150 

150 
150 
150 



S. Find the balance of the following aecount, and when due by equation. 
Dr. Louis K. Gould. Cn 



1888. 




Sept. 


21 


Oct. 


5 


tt 


30 


Dec. 


18 


1883. 




Jan. 


31 


Feb. 


28 











1888. 










To Mdse., 


1 mo., 


100 




Nov. 


1 


By Cash, 


75 




ti a 


60 da. , 


150 




(( 


28 


*' Mdse., 1 mo., 


110 


50 


ti it 


30 da.. 


116 


50 


Dec. 


31 


'' '' 2 mo.. 


120 




ft tt 


60 da.. 


251 45 


1880. 


















Jan. 


15 


" Cash, 


175 




ft tt 


1 mo., 


80 


75 


Mar. 


1 


it tt 


200 




tt tt 




100 


10 










1 



»6 
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6. What 18 the balance of the following account, and when due by equation ? 
Dr. Reed & Co. Or. 



1888. 




June 


14 


a 


29 


Aug. 


4 


Oct. 


31 



To Mdse., 
" Cash, 
'* Mdse., 
" Cash, 



300 
150 
200 
100 



1888. 

July 
Aug. 
Sept. 
Oct. 

1889. 

Jan. 



1 
1 
1 
1 



By Cash, 



it 

Si 

ii 



4i 
it 
it 



" Mdse., 



100 
100 
100 
100 

450 



Remabk. — Interest may be oompuled on one of the four similar Or. items for the 
of their days. 

7. When is the balwce of the following account due by equation ? 
Dr. King & Sherwood. 



Cr. 



188«. 




Nov. 


3 


Dec. 


31 


1889. 




Jan. 


11 


Mar. 


4 



To Mdse., 



Si ss 

ss ss 







1888. 




750 




Dec. 


20 


lOOO' 


Ib89. 








Jan. 


1 


600 




Feb. 


1 


150 




May 


3 



By Cash, 
" Mdse., 

ss ss 

'' Cash, 



500 

500 

1500 

500 



8. When is the balance of the following account due by equation ? 
Dr. Samuel Peck & Son. 



Cr. 



1887. 




Mar. 


3 


A})r. 
May 


24 

1 
30 


Aug. 


17 



To Mdse., 



ss 

ss 
ss 



ss 
ss 

Si 

ss 







1887. 




60 




Apr. 


1 


100 




J line 


li 


150 




Aug. 


1 


90 




Oct. 


1 


200 









By Cash, 



ss 
ss 



ss 

Si 
Si 



150 

150 

150 

90 



0. Find, 1st, the balance of the following account; 2d, when due by 
equation. 

Dr. Walter L. Parker. 6V. 



1888. 






1 

1 


1 1888. 










Mav 


11 


To Mdse., 2 mo.. 


10840 


! June 


1 


By CasJi, 


124 


27 


JulV 


1 


'' '' 30 da., 


2-25, 


1 Oct. 


31 


** 4 mo. note (no 






Au<(. 


31 


ss Si 


280 80 






interest), 


167 


91 


Oct. 


1 


ss ii 


, 137 50 


Dec. 

1 


1 


" Cash, ' ' 


305 


Q5 



10. Find, 1st, when the following account is due by equation ; 2d, the cash 
balance due Jan. 1, 1888, if money bo worth h^ per annum. Prove the result. 

Dr. John Montoomery «& Co. Cr. 



1887. 

Dec. 



(fc 



15 

28 



1888. 

Jan. 14 



To Mdse., 



(« ss 



ss St 



% mo., 



200 
3001 



30 da., . 300 



1888 

Jan. 
Mar. 



2 

1 



By Cash, > 300 

** 00-da. note (no i 

interest), j 150 
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Remabk. — In ease a negotiable pap^ is given, its maturity is determined in the usual 
way, by adding to its express time three days of grace. If the paper bear interest, its vcUus 
is equivalent to lis face as cash at its date; while if the paper be non-interest bearing, its value 
is equivalent to cash at its full maturity. 

11. Find, Ist, the balance of the following account; 2d, when due by equation; 
3d, cash balance (Jue Jan. 1, 1888, if money be worth 6^ per annum. Prove the 
result. 

Dr. R E. Rogers & Bro. Cr, 



1887. 

May 

June 

July 


14 

3 

31 







To Mdse., 1 mo., 
60 da., 
2 mo.. 



it 



it 

€t 







1887. 




300 




May 


31 


200 








400 




July 

1888. 


15 






Jan. 


1 



By 2-mo. note (no 

interest), 
'* 30-da. note, on 

interest. . 

" Cash, 



240 
150 
100 



12. Find, 1st, the balance of the following account; 2d, when due by equation; 
3d, the cash balance due Jan. 1, 1888, if money be worth 10^ per annum. Prove 
the result. 

Dr. King, Son & Co. CV. 



1887. 




Oct. 


1 


Nov. 


3 


Dec. 


14 


1888. 




Jan. 


15 



To Mdse., 1 mo., 
" " 2 mo., 
•* *' 60 da.. 



it 







1887. 




150 




Nov. 


1 


150 




Dec. 


1 


300 












1888. 




300 




Feb. 


15 



By Cash, 

** 3-mo. acopt. (no 
interest), 

" Cash, 

13, When is the balance of the following account due by equation ? 
Dr. Spaulding & Co. 



200 
200 

200 



Cr. 



1888. 












1888. 










Oct. 


15 


To Mdse., 


,30 da.. 


278 


50 


Nov. 


20 


By Cash, 


210 




n 


31 


a t( 


4 mo.. 


147 


50 


Dec. 


31 


" 2-mo. accpt. (no 






1880. 
















interest). 


175 




Jan. 


5 


€€ €€ 




160 


25 


JOOV. 










Feb. 


14 


(i € 


60 da. 


311 


50 


Mar. 


1 


'* 60-da. note, on 
interest. 


220 


50 



14. Find, 1st, the balance of the following account; 2d, when due by equation; 
3d, the cash balance due Mar. 1, 1889, if money be worth b^ per annum. Prove 
the result. 

Dr. Abraham Bradley. Cr. 



1888, 




Aug. 


31 


Sept. 


5 


Oct. 


31 


Dec. 


19 


1889. 




Jan. 


1 



By Mdse., 1 mo., 
** " 60 da.. 



a 
it 
it 

tt 



17 



t€ 
44 

44 



4 mo., 
30 da., 

1 mo.. 







1888, 




150 




Oct. 


2 


200 








600 




tt 


30 


150 




Dec. 


1 


100 




1889. 








Jan. 


25 



By 30-da. note (no 

interest), 
'' Cash, 
** 60-da. note, on 

interest, 

** 1-mo. accpt. (no 
interest), 



100 
200 

300 



500 



258 



EXAMPLES IN EQUATION OP ACCOUNTS. 



15, Find, 1st, the balance of the following account ; 2d, when due by equa- 
tion ; 3d, the cash balance due Apr. 1, 1889, if money be worth Ifi per annum] 
Prove the result. 



Dr. 



Lee & Powers. 



Cr. 



1888. 




Sept. 


9 


Oct. 


1 


Dec. 


13 


1889. 




Jan. 


31 



To Mdse., 

'' '* 2 mo., 

" " 1 mo.. 



ti 



a 



1 mo.. 





1 


1880. 




600 




Jan. 


1 


300 




Mar. 


16 


150 












Apr. 


30 


450 






1 






May 


1| 



By Cash, 

** 2-mo. note, on 

interest, 
*' 3-mo. note (no 

interest), 
1: '' Cash, 



500 

100 

300 
200 



16, When are the net proceeds of the following account sales due by equation? 

Kansas City, Mo., Oct. 3, 1888. 
Account Sales of Flour, 

Sold for account o/ Henry H. Grinnell & Co., 

Burlington, Iowa. 
By C. H. Bratton. 



1888. 




Sept. 


23 


Oct. 


1 


it 


18 


Nov. 


3 


<( 


25 


Sept. 


24 


(t 


26 


Oct. 


28 


Nov. 


15 


(( 


25 



95 barrels to Hudson & Son, 
200 " " Chas. H. Knapp, 

65 
110 
130 






(€ 



it 



it 



ti 



'' Wm. Clark & Bro., 
'* Clinton McPherson, 
Charget, 

Freight, 

Cartage, 

Cash advanced on consignment, . . 

Cooperage, 

Commission, 4^, 



@ $5. 60, cash, 
@ $5.75, 1 mo., 
@ $5.80, 60 da., 
@ $5.80, 30 da., 
@ $5. 75, cash. 



62 

30 

2000 

5 

137 



50 
00 
00 
00 
781 



Remars8.~1. In rendering Accounts 8ale$, the expenses ( freight, storage, commission, etc) 
charged constitute the Debits of the account, while the gross sales constitute the OredUs, Equate 
such accounts in the usual manner. 

2. After extension of time to determine actual due (or just Or.) dates of the Items on both 
sides of the account, should it then be found that certain items of the Dr. have dates corres- 
ponding to those of certain items of the Cr.« such items, if of equal amount, may be cancelled 
the one against the other; if of unequal amounts, they may be ofEset for like amounts, and 
only their difference enter into the work of the equation. 



807. 

nation. 



Ratio ia the relation of one number to another of the same denoi 

It is of two kinds, Arillnnetical iinii Geometrical. 



808. Arithmetical Ratio is the difference of the two nnmbers; b 

arithmetical nitio of 7 imd 3, or 7 ~ 3 = 4. 

Remark. — Arithmetical ratio iodicatea subtraction, and is or shovra a difference. 

809. Geometrical Ratio is the quotient of one number divided by another-, 

as, the ratio of (i to 2, or 6 -^ 3 = 3. 

810. The Sign of Ratio is the colon {:), and ia considered to be the 
division sign with the horizontal bar omitted, and is read i'm lo. Thus, 6 : 3 is 
read, 6 is to 2. 

811. The Terma of a ratio are the two numbers compared, and taken 

together they are called a covplel. 

812. The left hand term of an arithmetical ratio is called the antecedent, and 

stands in the relation of a minuend; the right hand term is called the consequent, 
and stands in the relation of a snbtrahenU. 

813. In geometrical ratios, the antecedent corresponds to the dividend, and 
the consequent to the divisor; and to such ratios the General Principles of 
Division apply, as follows: 

Ist. Any change in the antecedent produces a like change in the ratio. 
2d. Any change in the consequent produces an opposite change in the ratio, 
3d. A similar change effected in both terms will not change the ratio. 

814. Reverse, indirect, or reciprocal ratios are formed by reversing the 
loaition or order of the terms. 

815. Simple Ratio is the ratio of two numbers; as 20 : 6. 

816. Compound Ratio is the ratio of the products of the correaponding j 
arms of two or more ratios; as, 20 : 5 and 15 : 3 may be compounded and read ] 
X Ifi : d X 3, which, when the multiplication is performed, becomee a simple j 



! Ratio = Antecedent — Consequent. 
Consequent = Antecedent — Ratio. 
Antecedent = Consequent + Ratio. 
{Ratio = Antecedent -^ Consequent. 
Consequent = Antecedent -^ Ratio. 
Antecedent = Consequent x Ratio. 



I 

i 




SIMPLE PROPOETIOS, 



PROPORTION. 

817. Proportiou is »ii Hjuality uf ratios, and is indicated in tw^^^^^ 
1st. By jilaciiig tliu sign of e']ua]it)- between the ratios; thus, 8 : 2 = 12 : 3;ar, 
2d. By pliicing a donble colon (:;) between the ratios; thus, 8:3:;13;S, 

which reads, 8 is to i as 13 is to 3. 

Rekabkb.— 1. The^^»(ftnd/"Mrtfl. or outside terms. o£ II iToponion are called the er(«in«; 
tbe teeotul and third, or isside Icrms, ure cntled the incaiu. 

2. Observe that, in the arithmetical proportion. T : ^ : : IS : 8, the mini of ihe eitremra equida 
the »am of the means. If, then, cither txtremc be TCaatiug. il may be found bv .subtracting 
the gicen eitreme from iho sum of the means. If either mean be wauling, it may be fouod 
by subtracting the given mean from tbe sum of the extremes. If the erlremes be equal and 
both wanting, each must equal one-half of the smn of the means, and if the means be equal, 
and both wantin;;, each most equal one half of the sum at the given c.xiremes. This is shown 
and its use made valuable in proportions of three terms; as, B : : 3, in which 6 is a mean 
proportional term, llie eiiended form being D ; 6 - : 6 ; 3. 

3, Observe that, in the fcOTnetrical proportion, 12 : 4 : ; 15 : 5. Ihe produet of the extremes 
equals the product of the means. If, then, either extreme be wanting, and lM>th me&ns gives. 
the wanting extreme can be found by dividing the product of the means by the given extreme: 
and if one mean be wanting, and both estremcs given, the wanting mean can be found by 
dividing the product of the extremes by tbe given mean. And if the extremes be equal and 
both wanting, each must cquu! the iKiuare cool of the product of the mean«; and if the meam 
be fqual, nad both wanting, each one must equal the square root of the product of the extremes 
This is again shown and its use maiie valuable In proportions of three tCTOtt; tta, 27 : B : 3, b 
which 9 is a mean proportional term, the extended form being 37 : 9 : ; 9 ; 8. 

SIMPLE PROPORTION. 

818. A Simple Proportion i^ iiu L<iiiaHtT of two aimple ratios; thus. 
27 : 3 : : 45 : 5, consisting of four terms, the relutiona of ivhich, as above explained, 
are such that, if any three of them ure given, the fourth may "eudjly be found; 
for this reason, solutions by iiroportion were said, by the oid writers, to come 
under "the Rule of Three." 

310. Take the ])ropcirtiaii S7 : 3 : : 45 : 6, and suppose tlie last extreme 
unknown, and indicate its value by a;. The proportion would read, 37 :3 ::45 :x, 
in which the value of x ia found by dividing 3 x 45 (tho product of the uieoDs) 
by 27 (the given eitreme); 3 x 45 = 135; 135 ^ 27 = 5; hence, x = 5. 

Rules.—/. Divide the product of the given means br/ the given exirems; 
tike quotient will be the otlier extreme. Or, 

2. Divide the product of the given extremes by the given, vi^an; th« 
qtwtient will be the other m,ean. 

RKmark. — Since the unknown term and iln given multiplier (mean or extreme) Oi 
the factOK of the divitnr, and Ihe n'maioio^ two terms the factors of the divldeud, the n 
for Cakcbllatioh apply, and their use will simptify the worli. 




fOJIHJLSD PROPOBTIOS. 
EXAMPLES VOK PHACTICE. 

8'20, Find the unknown term ia each of tlio following ]iroportious: 
i. J- : 9 : : 45 : 5. 



S. 105:15::a::4. S. 96 yd. ;«: :«134.50 :»403.50. 

S. 4a : ar : : 54 : 9. \ 6. x: i?r.50 : : 8 bn. 8 pk. : 153 bn. 

7. If a post 7i ft. high casta a shadow 1^ ft., what iif the hight of a towel 
that casts a shadow 150 ft. at the same time? 

S. If 15 biishtls (if wheat caii be bought fur 113.50, hnw many bushels can 
be bought for i430.20? 

9. An insolvent debtor owes ♦14400, and hus un eatate valued ut 810800. \ 
How much will A recfive, on a, claim ot l-ST-W? 

JO, A friend loaned me 8750, for 3 yr. 4 mo, 15 da. For what period ut i 
time should I loan him titOO to fully repay his farorP 

COMPOUND PROPORTION. 

821. A Compound Proportion is a pruportiun, any of the terms of which J 
have been compounded — i. e., in which such terms are made up of factors; as, the I 
simple proportiona 6 : 3 : : 15 : 5 and 21 : 3 : : 28 : 4, become compound whoa ] 
expressed 6 X21:3x3;:15x28:5x4. This is more conveniently expresseclj 



^ 



8 follows: 



6 . 2 . . 15 . 5 
21 ■ 3 ■ ■ ^8 ■ 4 



•a I 3 j I as I 5 

83*. Every question of proportion involves the principle of eause and effect. 
■ That is, work done for pay, cash given for goods, wood cut by labor performed, 
investments made resulting in gains or losses, etc.; and to keep theorizing as 
simple sa possible in a subject rarely used, it seems best to adhere to some one 
of the many logical statements of the principles of jiroportiou, us follows: 
■ Ist Cause : 1st Effect : : 2d Cause : ad ESect. 

^K^ This will apply, whichever term may be unknown, and will apply tts well to 
^Mrovps of causes or groui>3 of effects, us maybe shown in comiKiund proportions. 
^RTBke for illustration the following: 

^P EsAUPLE. — If 10 men, working I'i days, of 8 hours each day, eaa cut 200 
Kcords of wood, how many cords should be cut by 12 men in 15 days, if they work 
6 hoars per day? 

EzFLAHATioN. — Observe that the cutting of SOO cords of wood is an effect produced, Uh 

cmUK ot whicb was 10 men, working for 13 days of a houra per day. and thai tbe working oE 

' IS men foe 15 dajs of fl bourt per day irag a (nuse, Ihe effect of wbicb ie unknowQ; but fron 

tbe BppHcBtioii of the logical sistement of tbc principles of proporiioo (Ut C'aube : tst Effect;! 

3d Cftose .' 3d ESl-cI), we Lave Ilie statemeni ckf tbe example given ia form as follows: 




!C3 COMPOUND PROPORTION. ^Hl 

■tOuup. IttSltect. SdCHuae, taSBeci. And «[iicc, as Iwforc shown, Ihe extreme (or ' 

10 I 1 1 1'3 I ouUide)icnDS constitute Ihe factois of thedititar, 

13 200 _15 _ X nnd the mean {or inside) lenns constitute the fac- 

S I II 6 I tors of the diadenil, any facloi of the divisor ma; 

be '^Dcellccl against anj factor of the dividend, 

ir vier vrrm. Reproducing the (ibove Blatement, and effeetiog possible canceUations, we have; 

It\ \\ii\ x = 225 cords. 



15 



5 X 15 X 3 = 225. 



£XAHta,eH FOR rUACTICE. 

823. i. It 5 men, working G days of 13 hours per day, can cut 24 Acres of ' 
com, how many acres of com should 8 men cut in 5 days, if they work 10 
hours per day? 

S. If 6 men, working for 12 days, dig a ditch 80 rods long, how many roJs 
of such ditch ehould 15 men dig in 21 days? 

Remask. — Wben any tenn or terms is fractional, dlher common or decimal in form, trt»t 
them In the usual manner, or reduce such fractions to a common denominaU>r and comiMre 
their n 



3. If 15 men earn $607.50 in 18 days, bow much should 21 men earn in IS 
days? 

4. If ♦1000, invested in a business for 3 years, gain *9G0, liow much should i 
$2150 gain in tbo sumo time. 

5. If *14o.35 interest accrue on $510, at G^, in i jr. 9 nio., bow much interest 
will accrue at the Biime rate and time on $1350? 

6. It 40 yards of carpet, J of a yard in width, will cover a room 18 feet long j 
and 15 feet wide, how many yards of carpet, J of a yard in width, will cover a i 
room 35 feet long and 23 feet in width? I 

7. If $684, at interest for 3 yr. 3 mo. 18 da., at 5^, accme $112.86 interest, , 
at what rate per cent, must $1800 be put at interest for the same time to accrue i 
$44."j.o0 interest? 

S. If $760, pnt at interest at 10*, accrue $9.50 interest in 45 days, in how 
many days will JilliO accrno $17.67 iaterest at 6$ ? 

Remark. — The subjects of Ratio and Proportion have been briefly discussed as abovt 
for the sole purpose of the introdurtion and use of Uie analysis of the principles involved in 
Uiem, in the diviBion of the gains or losses in partnerships. 



J 



PARTNEBSHIP. 263 



PARTNERSHIP. 

824. Partnership is the association resniting from an agreement between 
two or more persons to place their money, effects, labor, and skill, or some or all 
of them, in some enterprise or business, and divide the profits and bear the losses 
in certain proportions. 

825. Partnerships may be formed by written agreement, sealed or unsealed, 
by oral agreement, or by implication. 

Remark. — Important partnerships should be formed by written agreements, in which all of 
the conditions of the partnership should be fully stated. 

826. The business association is generally called a Mrm, but is sometimes 
designated as a House. 

827. The Capital xjonsists of the money or other property invested. 

828. The Resources or Assets of a firm consist of the property it owns and 
the debts due the firm. 

829.' The Liabilities of a firm are its debts. 

830. The Net Capital is the amount which the resources exceed the liabilities. 

831. The Net Insolvency is the amount which the liabilities exceed the 
resources. 

832. The Net Investment of a partner is the amount of the firm's capital 
which he has invested, less the amount which he may have withdrawn from the 
business. 

833. The Net Gain is the excess of the total gains over the total losses, for 
a given period. 

834. The Net Loss is the excess of the total losses over the total gains, for 
a given period. 

835. Partners are of four classes: 

1. Beal or ostensible. 

2. Dormant, silent, or Concealed. 

3. Limited. 

4. Nominal. 

83fi. A Beal or Ostensible Partner is one who appears to the world to 
be and who actually is a partner. 

837. A Dormant or Silent Partner is one whose name does not appear 
in the firm name, whose relation is purposely concealed, but who yet profits by 
an investment. 

Rescabk. — The rule concerning silent partners is, that, being: sharers in the firm's profits, 
they are liable the same as real partners to all creditors of the firm who, either before ur alter 
trastlng the firm, learn of their connection therewith. 



204 PARTXERSHIP. 

838. A Limited Partner is one who, according to tbe requirements of 
Btatute law, publishes his connection with the firm, names the limit of his respon* 
sibility thereby assumed, and in that manner escapes general responsibility. 

839. • A Nominal Partner is one whose name api^ears to the public^ but 

who has no investment, and receives no share of the gains. 

Hemabk. — The rule of law oonceming nominal partners is, that false appeanuMxs hafe 
been held out by them, and that all persons trusting the firm, on account of the aasociation of 
their names with it, are entitled to hold them the same as if they were real partners. 

844). To Divide the Gain or Loss, when each Partner*! Inyestment lias been 
Employed for the Same Period of Time. 

Ukmakk. —Id detcrminning the division of the gains or losses in partnership^ the pdndplei 
of Pro[x>rtioD will he foond applicable, as in the following: 

ExAMiM.E. — A and B together bought a house for $8750, of which A paid 
15000, and H paid %3T50. If tlio house rents for $560 a year, how many dollan 

of the rent should each receive? 

Remark.— By reference to conditions heretofore given, it will be observe that money 

invested is a cause, and profit therefrom is an effect. 

From the above example, we have the following 

Statement. 

Investment of ^8750, first cause. 

Gain, in rent, of 5G0, first effect, 

\'A investment of 5000, second cause. 

The unknown term second effect. 



ffy 



From which relations we have, by application of the principles and use of the explained 

forms of Proportion, tiie followin<j 

Operation. 

IstC. IstE. 2dC. 2dE. 

*8150 : r>GO : : 5000 : (A's juirt of the rent). 

Kt'producin/j and canceling, we have: 

^-;90 : ?00 : : $000 : ( A's part). 

t 8 40 

8 X 40 = 63 iO, A's part of the rent. 

B's part is the diflFercnce between the whole rent, $560, and the part to which A is shown to 
be entitled; or it may be obtained by application of the same form as that used to determine the 
gain of A» viz.: 

5^;r?0 : 900 : : J-r$0 : (B's part). 

:? 8 30 

8 X 30 = ^240, B's part of the rent. 

Rule.— 77i^ irlwlc capital is to fhc whole gain, as each partners sfiare 
of the capital is to his share of the gain, 

Remaukh. — 1. Should the result of the investment be a loss, the share to be sustained h^ 
cm h can \k' determined in the same manner as above. 

2. If investments are made for different pcricKls of time, compute the investment of each 
partner for one period of that time, day, month, or year, then make the proportion as above. 



EXAMPLES IN TARTSEHSHlr. 
EXAMrLGH FOK PR AC TICK, 

841. I. Two men bought i\ mine for #30000, of which sum A pitid tlSSOOvl 
and Bjiaid the remainder; they iifterwards sold the mine for S42000. Kowmucli,1 
of tbe selling price was eacH partner (entitled to receive? 

S. The condition of tiie business of Hadley & Hunt is aa follows: Mdse. 
hand, |28240; notes and iiccounts duo tlio firm, $;il416.54; cush on luind. 
•16I9.G2: totJil liiilHlitieB of the firm, $23186,75. Hadlej'a investment 
)9000, and Iliint's $12500, What has been the gain or loss, and what is the 
shure of each? 

3. A, B, C, and l)j engaged in a business, in which D invested J8400, which 
was also the amonnt of the not gain; if A's share of the gain was $1800, 3*8 
93000, and C's *2400, what must have been the whole ca]iital and D's gain? 

4- A, B, and C are jwrtnerB, A's investment bciug $0600, B'a $8100, and C's 
$7500. At the end of the year they have reaouroea amounting to $27850, and 
liabilities amounting to $3150. What is the present worth of each partner at 
closing? 

5. Four partners. A, B, C, and D, invested equal amonnts, and agreed to 
equally apportion the gains or losses. At the time of dissolution, the firm had 
resources to the amonnt of $33800, and liabilities to tbe amount of $51975. If 
the net loss was $37460, what was the net insolvency of each partner at tbe time 
of dissolution? What waa each partner^s investment P 

6. A and B were partners 1 year, each investing $3500, and agreeing to 
equally share the gains or sustain tiie losses. At the close of the year their 
resources were: Casl),$2{150; Mdse., $3040; accounts dne them, $3150. During 
the year, A drew out $4500, and B $5750. How much has been gained or lost? 
What is the solvency or insolvency of the firm? What is the present worth 
of each ? 

7. Harrison and Morton bought a section of Kebraska ]>rairie for $8000, 
Harrison paying $5000, and Morton paying the remainder. Cleveland offered 
them $8000 for one-third interest in the land; the offer being accepted, the land 
was sun-eyed and divided, each taking for his exclusive use one-third of it. How 
shonld Harrison and Morton divide the $8000 received from Cleveland? 

8. Seaman and Sullivan entered into partnership nitli a joint capital of 
b $35500, of which Seaman invested $22000. During the existence of tlie part- 
htership, each withdrew $1500, and it was agreed that no interest account should 
Whe kept, and that Seaman should receive f of tiie gains, and sustain the same 

Bliare of the losses, if any; while Sullivan should receive i of the gains, and sustain 
that share of the losses, if any. At the time of the dissolution, the resources ani}' 
liabilities were as follows: 



Jieeources. 

$ 2050 

in ts receivable 158.')0 

jal estate , . . - 8100 



Liabililies. 

Notes outstand ing $21 500 

Accounts outstanding $16500 

Insurance and interest due 2000 



Find the net loss of the firm, and each partner's net insolvency at closing. 



IS PARTNERSHIP. 



Opekation at 

$4(K100.00 

.... 20000,00 



Total liabilities 

Total resources 

Net insolvency *11000.00 

Seaman's f of net loss J29062.50 

Sullivan's f of net loss 17437.50 

Total loss W65O0.00 

Proof. 
Seaman's net insolvencv... 
Sullivan's net insolvency .. 
Net insolvency of firm 414000.00 



. t85G2.50 
. 5437.50 



ElPLANATTOK. 

Sciimim'a investment J2200(i 

Seaman's witbilrawal.... 1500 

Seaman's fiet investment >20dOG 

Whole investment 135500 

Seaman's investment.. 22000 

Sullivan's investment... 913500 

Sullivan's witliJruwal 1500 

Sullivan's net investment $1200<i 

Seaman's net investment (30500 

Sullivan's net investment .-.,. ISOOO 

Firm's net investment $32500 

Firm's insolvency 14000 

Firm's net loss $46500 

Seaman's ^ of loss, $30002.50, less his net investment, $20500 = $8562.50, 

Seaman's not insolvency, 

Sullivan's f of loss, $17437.50, less his net investment, $12000 = $5437.50, 

Sullivan's net insolvt'ocy, 

841. To Divide the Gain or Loaa, according to the Amount of Capital loTested, 

and Time It is Employed. 

E.XAMPLE. — A, B, and C are partners in business; A invested $3000 for four 
years, B invesfed $5000 fur three years, and C iuvestcti $45u0 for two yean, 
How should a gain of $15000 be divided? 



Opebatio! 



J Esplakation. 



A'a investment of $3000 for 4 y r. = an investment of $3000 X 4, or $13000. for I jr. 
B's investment of $5000 for 3 jr. = an in vestment of $5000 x 3, or $15000, for 1 yr. 
C's investment of $4500 for 2 yr. = an investment of $4500 x 2, or $9000, for 1« 
A'a investment for 1 yr. = $12000 
B's investment fur 1 yr. = $15000 
C's investment for 1 yr. = 9000 
Total investment for 1 yr. = $30000 
Proportion: 

J«00fl : Xt^n : , 10000 : A' gain. 
8 5000 

$5000 = A's part of gain. 
J60flH : J300(» : : J9000 : B's gain. 
12 5 1250 

6 X 1250 = $0250 = B's gain. 
$0000 : X9000 ; : »000 : C's gain. 
« 6 750 

5 X 750 = $3750 = C's gain. 




EXAMPLKS IK PABTNEKSHIP. 

IteuAKK. — Should wlthdrBwals of mpital be made ut different times, or Bddltioaal inTeri^ I 
mculs be made, follon' Ihe slups taken above: i. c, by subtracliDg from Uie wbote iavestmeot 1 
for 1 year (or 1 moutb) the wbole withdrawal for 1 year (or 1 montli). 



I KXAHTLRS FOR PRACTICE. 

S42. 1. Three persous traded together and gained t900; A had invested ii 
the business tlOOO, for G months; B Imd invested ttSO, for 10 ffiontha; and O' 
had invested il200, for 5 mouths, Hmv slioiild the gain be divided? 

2. A, B, and C were partners; A had *800 in the business for 1 jear, B had 
r ♦1000 in for 9 months, and C Iiad *3000 in for 8 months. How should a gain of 
f •2150 be divided ? 

S. Martin and Eaton were partners one year, Martin investing at first $5000, 
and Eaton *3000; after six months Martin drew out $3000, and Eaton invested 
$1500; they gained |3600, What was the gain of each, and the present worth 
of each, at the time of tlie dissolution of the partnership? 

i. A, B, and hired a jiasture for 6 months for *95,10; A put in T5 sheep, 
f and 2 months later took out 40; B put in 60 sheep, and at the end of 3 months 
J pnt in 45 more; C put in 200, and after 4 months took them out. What part 
[ «f t.he rent should each pay? 

5. A, B, and C were partners, with a joint capital of $18600; A 'b capital 
was invested for 6 months, B's for 10 months, and C's for 1 year; A's part of 
the gain was H260, B's #1500, and C's H200. Find how much wua invested by 
each. 

fi. A and B engaged in the grocery business for 3 years, from March 1, 188S;. 
on that date each invested SIGOO; June 1, A increased his investment ¥400, and 
B drew out t300; Jan. 1, 1886, each withdrew »I000; Jan. 1, 18S~, each invested 
♦1500. How should ii gain of 17500 be divided at the time of the expiration of 
the partnership contract? 

7. A commenced digging a ditch, and after working 6 days was joined b^; 

B, after which the two worked together days, when they were joined by C. 

The three then worked 12 days, at the end of which time A left the job and D 

vorked with the other two 3 days and the work was comuleted. If ft92 was paid 

for the work, liow much siiould each receive ? 

I S. July 1, 1885, A and B commenced hnsiness with a capital of $7500, for 

f which A furnished -f and B the remainder; May 1, 1886, B invested $1500, and 

I A withdrew $000; Oct. 1, 1886, they admitted U aa a partner, with an investment 

I of 64500; Jan. 1, 1S87, each partner invested $1000, and on Jan. 1, 1888, each 

I'partner withdrew $500. On closing business, Oct. 1, 1888, it is found that a net 

I loss of $3000 has been sustained. Find each partner's proportion of the loss. 

ft 9. Olaen and Thompson dissolved a three-year's partnership Aug 1, 1888, 

fe'itavtng resources of $10500, and liabilities of $2150. At first Olsen invested 

1^750, and Thompson 12500; at the end of the first year Olsen drew out $1600, 

nnd Thompson invested $3000; six mouths later each invested $1200, No 

tinterest account being kept, what has been the gain or loss, and the share of 

EMch partner, if ai>portioned acconiing to average investments ? 
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10. Simmons and Sawyer commenced business with $25500 capital, of which 
Simmons invested #13500. It was agreed that Sawyer should have $1200 a year 
salary for attending to the business, and that the net gain should be divided in 
proportion to investments. At the close of 1 year the partnership was dissolved, 
the firm having resources to the amount of $37500, and liabilities, other than for 
Sawyer's salary, to the amount of $4150. If neither made withdrawals during 
the year, what was the interest of each partner at closing? 

11. Drew, Allen, and Brackett, each invested $15500 in a business that gave 
the firm a profit of $21000 in one year. Nine months before dissolution. Drew 
increased his investment $3000, and Allen and Brackett each withdrew $3000; 
six months before dissolution, Allen invested $2000, and Drew and Brackett each 
drew out $2000; three months before dissolution, Brackett invested $1000, and 
Drew and Allen each drew out $1000. If no interest account was kept, and the 
gain be divided according to average investment, what is each partner's share ? 

12. A and B formed a coi)artnership for 3 years, A investing $7200, and B 
investing $5400. At the end of 6 months A increased his investment by $1500, 
and B withdrew $900; one year before the expiration of the partnership, each 
withdrew $1000; and C months later each invested $500. The net loss was 
$2400. How much should be sustained by each, if sustained according to aver- 
age investment; and if each be credited for interest at 6^ on investments and 
be charged interest on withdrawals, what will be the present worth of each at 
closing ? 

IS. Sept. 1 , 1883, Martin and Gould engaged in jiartnership for 5 years, Martin 
investing $13000, and the firm assuming his debts, amounting to $2750; Gould 
investing $9000, and the firm assuming his debts, to the amount of $1G50. At 
the end of the first year Martin withdrew $2000, and Gould invested $800. At 
the end of the second year Cole was admitted as an equal partner, he making an 
investnieut of 80000. One year later each drew out $1000; and six months 
before the i)artnership contract expired, each invested $2500. Sept. 1, 1888, 
tlie i)artnership was dissolved, at which time it was found that a net loss of $75C0 
has l)een sustained. If the loss was shared in Droportion to average investment, 
what was the loss o^ each partner '^ 

MISCKLLANKOUS KXA9LPL£S. 

1. Hart, of Kansas, and Brown, of New York, form a copartnership in 
the grain business; Hart to make i)urchases. Brown to effect sales, and they 
agree to share equally tlie gains or losses. Brown sent Hart $12,000 cash; Hart 
bought grain to the value of $14,382.50, and sent Brown 40 car loads of com, of 
GOO bushels each, wliich Brown sold at 65^ per bushel. Hart paid traveling 
exi)enses to the amount of ^43S.'^0, and Brown paid freight $1249,70. At the 
close of the season Hart had in his possession wheat to the value of $1128.42, 
and Brown had on hand 8300 bushels of oats, worth 28^ per bushel in the New 
York market. They then dissolved })artnership, each taking the grain in his 
possession at the values stated. What has been the gain or loss, and how :diould 
the partners settle ? 

Hemark. — By application of the principlea of debit and credit, as used in book-keeping, a 
l)ook-kceper may v,\{\\ case and certainty close up tbc affairs of ,: partnership involving any 
agreed division of gains or losses, interest conditions, or those of prior or subsequent insolvenr'- 



•laoon.oo 

1128.43 


438.20 


•1312S.42 
31S3.S!9 




«lC3]l.;i 


#1IJ3U.71 



,es in i'artnersbip. 
Operation. 

BliOWN'. f 



*l:iOOO.{iO 
1249.70 
1491.01 



»1 7924. 00 

•17924.00. Brown's debit. 
14740.71, Brown's credit. 
#3183.29, excess received by Brown, or 
the amouDt due from Brown to Hurt. 



tl438a.50 
438.20 
1349.70 



«lti070.40 
141)1.01 
1491.01 



♦ISOOO.OQl 
1128.49.1 
2324.00 r 



»19052.43 
tl9053.49, Bulea of grain. 
10070,40, pnrcliaBca of grain. 
lin of lirm. 



2) 2vJ8a.02. ] 

1401.01, net gain of eiich. 
ExPUJSATTOK.— Credit Brown for the flSOOO cash sent by btm to Hart, and debit Hart fee 
the same atnount. Credit Hurl for Ibe $14382.60 paid by bim for gnun, aod debit Orain for 
tlie Bame amount. Credit Ordn for (15600. the price received b; Brown for the 40 car loads 
of com, and debit Brown for the same amount. Credit Dart for the $438.30 eipenaes paid 
tiS him. aad deliit GraiQ for the same amount, as an element of its cost. Credit Brown for tbe 
91,240.70 freight paid, and debit Grain for the aarae amount as an added element of its cost. 
Now under llie dia-wlution agreement, debit Hart for |112S.42, the inventory value of the 
gnin taken by him, and credit Groin for tbe same amount, as having virtually l)ecn eold to Hart. 
ZM)[t Brown for (2324, tbe inventory value of the oals taken bjr him. and credit Grain for 
Ibat amoont, ua having virtually been sold to Brovn. Having now disposed of all the grain, 
tbodifferencebetKcen its cost, ^(-..ond tbe returns from its soles, CV., will show thegain or loss. 
Foot the debits, and find tbe lolid cost to have been |1(IOT0.40; fool tbe credits, and find the 
total receipts from sales to have boon (190.12.42, showing a net gain of the difference, or _ 
93863.02, one-half of which, or $1401.01, i^hould go to tbe credit of eaeh partner, Delrit 1 
Gnln forHart'sone-haif of tbe gain, 11491.01, and credit Hart for I he same amount, to whicb ' 
he ia entitled by the partnerabip Bgreemenl; and for like reasons, debit Grain for (1401.01. as 
Brown's one-half of the gain, and credit Brown for tbe same amount, as his one-half of the 
gain, and find thai while Brown ia entitled, aa shown by bis credits, to only (14740.71, he 
has actually received, as shown by his debits, (17S:!4. or that he bos received the difference 
(3,183.29. more thou he is entitled to receive. Ain> find that while Hart is entitled, as shown 
iiy his credits, to receive (H1311.T1, bo has actually received, as abown by bis debits, only 
(18128.42, or that be has received the difference. (31S3.20, less than is duo him. If then. 
Brown pays the excess, (3183.20, thai be has received, over to Hart, the aecounli of both, aa 
mil ae tbe Oniin account, will be in balance, and the obtained results will be shown as follows: 
Irt, Net gain, (2082.02. 2d. Net gnin of each, (1401,01. 3d. Brovm owes Hart (3188.29. 
2. Hopkins and IIiiwleyfurniL'd 11 partnersliip Sept. 1, 188C, for two years, and 
^reed tliut the gains or losses in the business should, oti seltlemcnt, bo adjusted 
accordingtothe average investment. Sept. 1, 1886, Hopkins inTeateil(G250, and ] 
Hawley invested (4500. Three montlia later each invested (1750. On Mar. 1, J 

I 1688, Hopkins drew out (3000, and Hawley invested (2000. How should a gain I 

Uf (9400 be divided? 

I S. Tliroe boys bought a watermelon for 24?', of which price Cliarles paid. 1 
94, John 8(* anil Walter 1^. Ralph offered 24f^ for one-qnarter of tiie melon^ j 
which offer wiw accepted and the melon divided. How should the S4(S received j 
from Balph be divided among the otiicr three boys? 
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4- At the time of closing business, the resoarces of a firm were: Ciuh, 
♦931,30; Mdse., per inventory, *1319G.25; notes and accounts due it, $8154; 
interest on sume, #211.50; real estate, *11150. The firm owed, on its notes, 
acceptiincea and bills ontstanding, $7142, and interest on the same, #348.50; and 
lliere was an nnpaid mortgage on the real estate of t2500, with interest accmed 
thereon of #88.50. If the invested capital was #22500, whiit was the net solvency 
or net insolvency of the firm at closing, and how much has been the net gain or 
net loss ? 

5. Gray, Snyder and Dillon entered into partnership with equal investmenta, 
and agreed that, in case no withdrawals of capital were made, and no added 
investments made by either, they should share the gains or losses equally; but in 
case either party increased or diminished his investment, the gains or loascg 
should be shared according to average investment. At the end of 6 months Gray 
withdrew #3000, and Snyder #3000, and Dillon invested #5000. Three months 
later Gmy invested $1000, and Snyder and Dillon each witlidrew #1500. At the 
end of the year they dissolved the partnership, having as total resources, t51000; 
total liabilities, #16500. No interest acconnt having been kept, what was the 
present wortii of each at closing, and what was the gain of each, the whole gain 
being »C000? 

6. Phelps, Rogers, and Wilder enter into partnersiiip for five years. Phelpe 
invested $10000; Rogers, #20000; and Wilder, $30000. At the end of each yew 
Plielps withdrew $1000; Rogers, #1600; and Wilder, $1800. L'pon final settle- 
ment, the vuluo of the partnership property was #57200, How much of this 
Kuui should each receive? 

7. Apr, 1, 1884, Smith and Jones commenced business as partners. Smith 
investing #8000, and Jones #6000; six months later each increased his investment 
#1500; and on Jan. 1, 1885, Brown was admitted as a partner with an investment 
of #2400. On Oct. 1, 1885, each partner drew out $1500; on Apr. 1, 1880, Smith 
and Jones eacli drew out #1000, and Brown invested #6000. On Jan. 1, 1889, 
it was found tliat a net gain of #37500 hus been reall^ied. What was the share of 
each? If by agreement Smith, at final settlement, waa to be allowed $1200 per 
year for keeping the books of the concern, what was the present worth of each ? 

S. Burke, Brace, and Baldwin became partners, each investing #15000, and 
each to have one-thtrd of the gaius or sustain one-third of the losses. Burke 
withdrew #2100 during the time of the partnership, Brace #1800, and Baldwin 
$2000. At close of business their resources were: Cash, #3540; Mdse., $14785; 
notes, acceptances, and accounts receivable, exclusive of ]>artner'e accounts, 
#l(ia50; real estate, $28500. They owed on their outstanding notes $8125, and 
on sundry personal accounts #1950. Find the present worth of each partner at 
closing. 

9. Parsons and Briggs became partners Apr. 1, 1887, under an agreement 
that each should bo allowed 6% simple interest on all investments, and that, on 
final settlement, Briggs should be allowed 10;i of the net gains, before other 
division, for superintending the business, but that otherwise the gains and losses 
lie divided in proportion to average investment. Apr. 1. 1887, Parsons invested 
$18000, and Briggs #4000; Jan. 1, 1S«?*, Piirsims withdrew #5000, and Bq 
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(inTeeted $3000; Aug. 1, 1888, Brigga withdrew *1500; Dec. 1, 1888, tlie [lartiK 
agreed upon a dissolution of the portnersLip, having reeourcea and linbilities 



follows : 

Resourcex. 
Cash on hand and iu bunk.. 

Accounts receivable 

Bills receivablp 

Int. accumulated oa lamc. 
Hdse. per inventory 



.» iini.05 

. 16405.50 

. 2550.00 

. 287.41 

. 9ne.55 



LiabiliHes. 

Notes and acceptances.. t6520.00il 

Ontstanding aecounta 31346.5 

Rent due 1200.0 



If, of the accounts receivable, only 80;^ prove collectible, what has been the net 
gain or loss? What hus been the gain or loss of each partner? What is the firm's 
net insolvency at dissolution? What is the net insolvency of eacli? 

Bradley and MaUen became jmrtnera July 1, 1885, under a 3-year's contract 
irhich provided that Bradley should have $1500 each year for superintending 
sales, and that Maben should have tlOOO caeh j'car for keeping the books of the 
concern, and that thcae sitlui'ies shonld be adjusted at the end of eaeh yi 
before other apportionment of gains or losses was made. July 1, 1885 ei 
invested 112500. Sis months later each incroafied his inveatment (5000. 

1S8G, Bnidley drew out fSdOO, and Maben drew out $3000. Oct. 1, 188^' 
Bradley withdrew 11000 and Maben invested t3000. July 1, 1887, each drew 
out $1500. At the expiration of the time of the contract the resources exccedi 
all liabilities S47280. What was the gain of each, and the present worth 
Mch? 

IJ. Clark, Wilkin and Amea bought u section of Kansas land for $6400, 6i 
which Clark paid #1600, Wilkin $2000, and Amos the romaimJur. Wheeler 
$4000 for onc-fonrth of the land; the offer waa accepted, and each of the 
ionr had set ajHirt a quarter-section for his esclusive use. How shall the money 
teceived from Wheeler be divided ? 

12. A, B, and C, formed a copartnership for 3 years, investing equal 
ith the agreement that each shall receive interest at the rate of 6^ on all eui 
ivested, be charged interest at the sjtmo rate on all sums withdrawn, and 
linsor losses shown on final settlement be apportioned according to average not 
ivestment. Three months after the formation of the partnership A drew out 
1200, and six months later B and C each drew out $1000, and A invested $6000; 
the end of the lirst year each drew out $500. On closing the affairs of the 
the following statement was made: net gain, $15000; present worth, $75000. 
'hat was the original investment of each? What was the present worth of each 
the time of dissolution? What was each partner's share of the gi 
IS. A and B became partners for one year; A investing ^ of the capital, am 
I; the agreement being that the gains or losses shall be apportioned accord* 
ig to average net investment, and that each partner be allowed 6^ interesf 
jr annum on all investments, and be charged interest at that rate on all 
ims withdrawn. At the end of the year the firm had as resources: Mdse.,: 
IT inventorv, $21460; real estate, $15000; cash, $1950; bills receivable,; 
3146.50; interest accrued on the same, $519.25; accounts due it, $11318.50}] 
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store furniture, $1320; delivery wagons and horses, $2100. The liabilities were: 
mortgage on real estate, $7000; interest on same accrued, $210; notes outstand- 
ing $26950; interest accrued on same, $811.75. The firm owes Barnes, Clayft 
Co., of Boston, $33560. It is found that 33^ per cent, of the accounts due the 
firm are uncollectible. If the firm's losses during the year haye been $12000, how 
much was inyested by each partner ? What is the present worth or net insolvencj 
of the firm, and of each partner, at closing ? 

IJf. Clay and Hard commenced business Noy. 1, 1883, with the following 
resources: 



Clay invested cash $10000 

Store, valued at 12000 

Marble fixtures, valued at 1500 



Hard invested Mdse., valued at. .$13500 
Cash 3000 

Good will of trade, valued at... 7500 



The firm assumed an outstanding mortgage on the store of $6000, and a note 
made by Hard for $3000, and due without interest July 1, 1884. Jan. 1, 1884, 
each partner withdrew $300; May 1 , 1S86, Clay withdrew $2000, and Hard invested 
the same amount. Jan. 1, 1887, Dunn was admitted to the partnership, with a 
cash investment of $4500. Nov. 1, 1887, each partner invested $1000; and on 
Nov. 1, 1888, tlic partners agreed upon a dissolution, the following being shown 
from the ledger of tlie firm: 



Resources. 

Mdse., per inventory $48450.50 

Cash 10918.20 

Accounts receivable 23416. 80 

Real estate 15000.00 

Movable fixtures and sundries, 3114. 50 



Liabilities* 

Notes and acceptances $3825.00 

Interest on notes 114^60 

Balance of mortgage unpaid.. 2150.00 
Taxes on store, due 75.40 

Due Hard for keeping the books 5000.00 



It was agreed that Hard should, at the time of dissolution, be allowed $1000 
per year for keeping the books of the concern. If no interest account was kepi 
and the gains or losses be apportioned according to average investment, what are 
the net resources of the firm at closing ? What has been the net gain or loss ? 
What has been the gain or loss of each parter ? What is the present worth of 
each at closing ? 
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STOCKS AND BONDS. 

843. Stocks is a term applied to shares in the capital stock of banking; 
insurance, railroad and other incorporated or joint stock companies. 

844. A Stock Certificate is a written or printed instrument of a Joint Stock 
Company or Corporation, signed by the officers of the company, certifying that 
the holder of the certificate is the owner of a certain number of shares of its 
capital stock. 

A iihare represents simply a certain component part of the capital stock, which is usually 
divided into shares of $25, $50, $100, $1000. The Stock Certificate represents the number ot 
shares specified therein. 

The Capital Stock of a company is the sum of all the shares issued, at their par value. 

The Par Value of stock is the sum for which stock is issued. The Market Value is the siuu 
for which stock can be sold. 

Stocks are at;>ar when they sell for the value written on their face. 

Stocks are hehw par when worth less than their face value, and above par when worth more 
than their face value. 

845. The Preferred Stock of a corporation is stock on which dividends are 
payable before those on the original shares or common stock. 

Preferred Stock is usually issued to take up certain floating indebtedness of a corporation, 
and agreed dividends are declared at certain intervals out of the net earnings, and before any 
dividend can be declared on the common stock. Such stock is usuajly issued upon the reor. 
ganization of railroads and consolidated joint stock companies. 

846. A Bond is a written or printed obligation of government. Joint Stock 
Company or Corporation. It is conditioned to pay a certain sum of money at 
a specified time and at an agreed or fixed rate of interest, payable at regulai 
intervals. 

Bonds of Imsiness corporations are usually secured by mortgage on their real estate. Munidpa'i 
Bonds are issued by a vote of the people or their representatives, and for the payment of which 
a Sinking Fund is accumulated by a yearly rate per cent, levied on all the real property within 
the limits of the municipality. 

847. GoTernmeiit Bonds are bonds issued by the general government. 
Their names are usually derived from the interest they bear and the time when 
due; as 4-Twenties, 4ti''91% U. S. Cur. 6's.'97, etc. 

848. A Coupon Bond is one with certificates attached showing amount, date 
of interest and when due. When paid the coupons are detached and canceled 
as vouchers. 

18 



The interest coupons on goTernmeiil coupon bonda are payable Ui the bearer, and iTiII be 
cssbed by anj Lunk or banker in the United States. Coupon boadg may be converted into 
legistered bonds of the same Issue. 

849. A Registered band is one whicli is payable to the owner as registered 

in the bouks of llie corporation or goTernment issuing it. Eegiatered bonds can 
be transferred only by assignment and registry on the books of the corjmration. 
The interest on registered bonds ia paid by checks, which are made to tLe order of the regis- 
tered owner and sent to him by mail. The checks for ioierest on registered government bonds, 
when properly endorsed, will be cashed by any bank or banker. 

850. A Corporation is & fictitious person. It eonsiets of several natnntl 
pereons, wlio in tlie name of the corporation are authorized by law to transact 

business. 

The instrument which defines the rights and duties of a corporation is called a Charter. & 
ie issued by government, under aeal. 

851. Stock Quotations are the public prices or rate jier share that stook 

sells for. 

'853. A Dividend is a certain profit divided among stockholders. 
Dividends and assessmentH are declared at a certain per cent, on the capital stock. DJvi 
dends are declared y early. .semi -an niially and ((uarterly. 

853. An Assessment is a sum levied upon the stockholders of a corporation 

to make up its losses, etc. 

854. Premiam ia the per ceut. profit of stock over 100;^, or its par valtio. 

Discount is the per cent, loss of stock below lOU^, or par value. 

855. To Find the Dividend on Stocks, the Capital Stock and Rate Per Cent 
oi Dividend being given. 

Example. — The Wilson Manufacturing Co., of Trenton, N. J., has a net 
profit of *17St3.50 for the year, to be adjusted. Its capital stock is $250000, 
divided into 2500 shares of $100 each, and the directors have declared a dividend 
of 5-i^. How much will the dividend be, and how much will the sinking fund be 
after the dividend is transferred? also, how much of the dividend will be due 
0. B. Henry, who owns 15 shares? 
Opbration. 



Capital = 

Eate of dividend = 

Net earnings - 

Dividend = .05) x $250000 = 

Sinking fund = »17812.50- 



*250000. 
54*. 

817812.50. 
«13750. 
.tl3750 = t4063.50. 



C. B. Henry's dividend. 
Value 15 shares = *1500. 
5Ji< of tlSOO = «82.50. 



Expi-AN AT ION. —Since tbedlii 
dead is a certain per cent, of the 
capital stock, 5i% dividend repre- 
sents 6^^ of $250000 or flSTSa 
As the net earnings are (17813. DO, 
and the dividends are |I3T5I\ 
there will remain for the sinking 
fund, the diHorence between tho 
two amounts: and |17813.50 — 
$13750 = $4063.50. Since C, B. 
Henry has IS shares, the par*vs]M 
of which is $1500, his diridflDd 
will be 5)5 of $1500 = $8a.50B 
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RuIe.~I' To find the total dividend: Multiply the par rnlue of 
cnpitfd stock by the rate per cent, of dividend. 

n. To fijtd the dividend dtte a stockhol^r: Multiply the par value 
one sha-re hy the member of shares owned, and multiply this product by 
the rate per cent, of dividend. 






866. 1- Tlie Citizens Gna Co., of Rotheater, N. Y., declares a dividend of 
7^/ on its capital stock of $300000. Find the total dividend and the amonnt 
due Martin Bishop, who owns ^5 Bhurcs of the [lur value of t50 each. 

3. A bunk with a capital of 8200000 declares a dividend of Hi. Find the 
amount of dividend, and B'g dividend who owns 13 shares, of the par valae of 
tlOl) each. 

3. A Boston railroad company having a capital stock of 13500000, divided 
into 35000 shares, declares a semi-annual dividend of 2^^. How much is the 
total dividend, and how much is due A, who holds a certificate for 16 shiLresP 

4- The Johnson Machine Co., of Cincinnati, 0., declared a quarterly dividend 
of \^% on its capital stock of $150000. Find the total dividend due stockholders, 
and C'a portion, who owns 50 shares of the par value of tlOO each. 

5. A niannfacturing concern has a capital stock of f 200000. Its net earnings 
tor the year arc t2rt512.75. Pursuant to its charter 3^ of the net earnings is set 
aside as a Sinking Fund to cover losses, 8^ is declared for dividends, and the 
remainder is transferred to an account called Undivided Profits, from which to 
declare Bubsciincnt dividends or to meet current expenses. Find tlio amount 
carried to dividend account, sinking fund account, and undivided profits account. 

857. To Find the Bate Per Cent, of Dividend, the Capital Stock and Net 
Earnings being given, 

Example. — An insurance company having a capital stock of 1500000, has net 
earnings of t'15813.50. After setting aside 1}^ for a sinking fund, how great an 
even per cent, dividend may be declared out of the remainder? ■ 

Oferatioh. ■ 

Capital stock = $500000.00 m 

Net earnings = 45813.50 Expianatjon.— Since ihe n»te per cent, of divt- 

Sinking fund, li^ = 687.20 dend is a certain number of Lunclredihs of the cap. 



Remainder, $45126.30 



ital stock, the capital atock is the base. Aa \{% is 
lo be set aside from Ihe nel earnings for a sinking 
1^ of capital = $5000 (uml,whichcqualB$087.20, then $45813.50 — $087.30 

t45126.30 -i- $5000 = 9 times, = |45128,B0. tiie remainder from wbich to declare 

Plna $126.30 undivided profits. dividends. Aa Ig of lUecapilnl stock = $5000, there 

Rate dividend = S-i can be as great aa even per ceol. dividend declared 

as $5000 IB contained an even oumlier of limeB In 
o- . ■ t 1 , T^"' » ^,D« i« $45139,30; and $45126.30 + $5000 = 9 times, with a 
Sinking fund, IJ^ = $ 687.20 remainder of $128,80: Iherefore the rate of dividend 

Dividend, 9^ = 45000.00 jb o^, and undivided profits ^ $12«.80. ' 

Undivided profits = 126.30 ■ 

:Net earuingB = $45813.50 J 
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Viu\^.—From tJie net earnings deduct the amount to be set aside for {he ^ 
sinking fund, if any, and divide the remainder by 1% of thb capital stock; . 
the quotient udll represent tJie rate per cent, of dividend. 

£XAMPI.ES FOK PRACTICE. 

858. 1. If the capital is $1500000, and the net earuings^are $52500, what 
rate per cent, of dividend may be declared? 

2. A railroad com])any having a capital of $400000 has net earnings of $33500 
to divide among its shareholders. What is the greatest even per cent, of dividend 
that may be declared? 

3. A gas company having 2000 shares, at the par value of $50 each, has net 
earnings of $18500. What even rate per cent, of dividend may be declared? 

4. On Jan. 1st, 1894, a manufacturing company issued 2000 shares of its 
capital stock at the par value of $100 each. At the end of the year the net earn- 
ings were $10850. What even rate per cent, of dividend was declared, and how 
much remained for undivided profits? 

J. The Excelsior Bicycle Co.'s loss and gain accounts show the following for 
tlio year: Gross earnings, $29518.75; expenses, $9618.75. Its capital stock being 
$•-^00000, what even per cent, of dividend may be declared, and what will be the 
auiount of undivided profits, if 1^ is first set aside as a sinking fund? 

859. To Find the Par Value, the Premium or Discount being given. 

Example. — Sold Mutual Gas Co. stock for $18000, at a gain of 12^^. Find 
the par value of the stock. 

Operation. 

100 ^ = par value. Explanation.— The par value ia lOW and the gain, 

12^^ = premium. '^^^%, is the premium, therefore, 112iji = sale of $18000. 

77- . __ , ♦iQAAA ^^ 112i^ = $18000. the unit of measure, or U = 

11^*^ — sale, f i»uua $18000 -*- 112^ = $160; and 100^, or par value, = 100 x 

I ^ = $160 unit of measure. |i60 = $16000. 
100 ^ = $16000, par value. 

ILnle*— Divide the sale by 100% plus the rate of premium, or minus the 
rate of discount ; the quotient will represent 1% of the par value, which 
multiplied by 100, will represent 100%, or the par value. 

When the net gain or the net loss, and the per cent, of gain or loss are given, divide the 
gain or loss by the rate and multiply the quotient by 100. 

When dividends or assessments and the amount of the sale are given, proceed as under the 
rule. 

EXAMPLES FOK PRACTICE. 



860. Find the par value. 

1. $16640 sale, 4j^ premium. 

2, $24000 sale, 4j^ discount. 
S. $17510 sale, ^i premium. 

4. $82616 sale, 8.^ loss. 

5. $17940 sale, 8^ loss. 



6. $750 assessment, b^ rate. 

7. $1450 dividend, 2^ rate. 

8, $640 discount, 4^ rate. 

9, $845 loss, 2\^ rate. 
10. $648 gain, 3^ rate. 
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861. To Find the Market Value, the Premium or Discount being given. 

Example. — Find the market value of 150 shares Vermont Central Railroad 
stock, par value $100 each, quoted at 93^^. 



Operation. 

Par value = 150 x 1100 = S15000. 
100^ = par value. 
93^^ = market value. 
.93^ X $15000 = $14025 market value. 



Explanation. — The par value of 1 share 
is $100. The par value of 150 shares 
equals 150 X $100 = $15000. 100^ = the 
par value, and the market value = 93|^ of 
the par value, therefore .981 x $15000 = 
$14025, market value. 



Rule. —Midtiply the par value by 100% plus the rate per cent, of prem- 
iiun or Tnijius the rate per cent, of discoitnt, TJie product will be tJie 
market value. 

862, Find the market value of the following stock of the par value of $100 
per share. 



L 
2, 
3. 

5, 



50 shares quoted at 92f . 
75 shares quoted at 31^. 
80 shares quoted at 75f . 
100 shares quoted at 43^. 
200 shares quoted at 72. 



6. 58 shares quoted at 62A. 

7. 150 shares quoted at 85. 

8. 300 shares quoted at 73. 

9. 500 shares quoted at 154^. 
10, 450 shares quoted at 112^. 



863. To Find the Eate Per Cent, of Investment, the Cost and Dividend being 
given. 

Example. — What per cent, profit is made on stock costing 80 and paying a 
dividend of 10^? 



Operation. 

80*1^ = cost. 

10^ = dividend. 

\<jk = unit of measure. 

1^ of 80^ = .8^. 
10^ -^ .85^ = 124 or im. 



Explanation. — To find the rate of investment refers 
to the cost» therefore, \% of cost = \% of 80ji^, or ,%%, 
As \% of cost equals .8^ profit on the investment, 10^ 
profit "wni equal as many per cent, as .8^ is contained 
times in 10^; and lOji^ -t- ,^% = 12i, or \^%, Proof: 



'RuXer-Divide tJie rate of income by 1% of the cost or marhet value. The 
quotient udU represent the rate of investment. 



EXAMPLES FOR PRACTICE. 



864. Find the rate of investment, 



Rate of Income. 


1. 


im,. 


2. 


10^. 


S. 


33^. 


-*. 


20j<. 


6. 


40j^. 



Cost. 


Rate of Income. 


Quotations. 


75. 


6, im. 


83i 


90. 


7, 10%. 


80. 


110. 


8, 6^. 


95. 


120. 


9. b%. 


96. 


130. 


10. 15^. 


120. 



MISCEI.I.ANEOU8 EXAMPLES. 

8bo. !■ What per cent profit U made on the investmeut if atock pnying 6< 
dividend is bongbt at 120? 

3. A matiufaeturiiig compHiiy having a capital of tlOOOOO has net earnings 
of 10500. What rate per cent dividend may be declared? 

3. A natural gas company declares a semi-annnul dividend of 7i% on ita capital 
of «300000. What is the total dividend, and how much is due C, who owtia 88 
flharea of the par vuliic of J50 each? 

4. How much money will he required to purchase 150 shares D. R. & B. rail- 
roiid stock, pur value $100 each, quotod at 76^'^!, brokerage |;i? 

5. I paid M440 for Kansas City & Pacific Railroad stock at 74. How many 
shares at $50 each did I buy? 

fi. n. M. Burton bought through a broker, at t^ brokerage, the following 
shai'es of niilro:id stock of the ])ar value of tlOO each: 75 shares Mobile & Ohio, 
at 6S|; 100 shares Milwaukee & St. Paul, at 123; 80 shares Louisville & Nash- 
ville, at 113i; 20 shares N. Y. Central, at 133^. Find the total coat. 

7, A broker bought for a customer, at ^^ brokerage, 800 shares New Jeiaej 
Central Railroad stock, par value $100, at a total cost to bis customer of $100100. 
Find the market quotation and brokerage. 

S. A business man owns IS shares of gas stock of the par value of $100 per 
share, upon which ho was paid $99 aa a dividend. If the capital stock was 
(150000, what was the total dividend paid to stockholders? 

9. A street railway company dechired a dividend of 2^ per cent If the amonnt 
of the dividend was $16875, what was the capital stock? 

10. The Silver Lake Ice Co. declares a semi-annual dividend of 2^% vn its 
capital stock of $100000. Find the total dividend and the amount due Horace 
Brown who owns 75 shares of the par value of $100 each. 

11. When U. S. 5'b, 1907, are selling at 119^, how much must be invested in 
them to produce a quarterly income of $1250? 

12. Brown bought bank stock paying a regular annual dividend of 8jS and 
realized 6^ on bis investment. What did he pay for the stock? 

13. I purchased through a broker $5000 Rock Island 5's at 1011. What did 
the bonds cost me, the broker's charges being i^? 

U. A father invested $5712.50 in U. 8. 4'b, 1907, for his son. If the bonda 
were purchased at 114^, what was the sou's annual income from the bonds? 

15. What is the cost of four $1000 IT. S. 4's, 1907, reg. bonds at lUJ, brok- 
erage i«? 

16. The net earnings of a railroad company is $1336375.48, and its capiUl 
stock, $25000000. If 6* ia set aside for a sinking fund, what even per cent, ol 
dividend can be declared, and how much will remain for undivided profits? 

17. Find the total cost of 1000 shares of American Sugar Ref., at 82; 500 
shares of (iencral Electric, at 37j: 75 shares Michigan Central, at 99; 10 Bhuea 
Manhattan Elevated, 113|. Brokerage i^. 
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18, With the proceeds of Louisville & Nashvill^ stock which I sold at 52 j, I 
purchased $21000 in Rock Island 5's, at 100|. What was the par value of the 
stock sold, brokerage \%^ 

10, What is the total par value and the total market value of 50 shares Amer. 
Ex., at 114 ; 125 shares Adams Ex., at 146|; 200 shares Chicago Gas, at 73^^; 
150 shares X. Y. C. & St. L. 1st preferred, at G5? 

'20, Jones bought 100 shares of railroad stock paying a regular annual divi- 
dend of ^\%j at 75. Smith bought the same number of shares of bank stock 
paying 8% dividend, at 125. Which made the better investment, and what per 
cent, better? 

21, I bought Canadian Pacific stock at 65, which paid regular annual divi- 
dends of ^%, What rate per cent, of income will I receive on my investment? 

22. Purchased 1000 shares of Amer. Sugar Refinery at 80^ ; 500 shares General 
Electric at 37^; 125 shares of Manhattan Elevated at 113|. Sold the Sugar at 
81 J, the General Electric at 37^, and the Manhattan at 113^. What was the net 
gain or loss, brokerage \fo each way, no interest? 

23. Jones bought Ches. & Ohio bonds at 25^ below par and by so doing real- 
ized %% on his investment. He also purchased Texas Pacific bonds bearing the 
same rate of interest at 15^ below par and received on these an annual income of 
<5l8()0. What did he pay for the Texas Pacific bonds? 

24, I own 150 shares of Western Union Telegraph stock, for which I paid 
$13500. If I realize b% annually on my investment, what is the rate per cent, of 
dividend? 

2ti. A capitalist invested $5300.25 in " industrial '' stock at lOG, paying 9^ 
annual dividends; $2678.13 in U. S. cur. 6's, '97, at 107; $5012.50 in express 
stock at'50, annual dividends 3^; and $7471.88 in railroad stock at 99J, annual 
dividends 4^; brokerage \%, How much was invested, and what was the total 
annual income? 
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EXCHANGE. 

866. Exchange is a system by which debts are paid in distant places without 
the transmission of money. This is done by the meanc of written orders called 
Bank Drafts, Bills of Exchange, Commercial Paper, Express Orders, Telegraphic 
Money Orders and Post OflBce Money Orders. 

867. Bills of Exchange are classed as Domestic or Inland, and Foreign. 

868. Domestic Bills of Exchange are those payable at some place in the 
same country in which they are drawn. 

Domestic Bills are called Drafts whether drawn at sight or on time. 

869. Foreign Bills of Exchange are those payable at some place in another 
country, 

870. A Place of Exchange is some great money center. 

The principal centers of exchanp;e in the United States are New York, Boston, PhUadelphia, 
Chicago. St. Louis, Baltimore, Cincinnati and San Francisco. Those of Europe are London, 
Paris, Antwerp, Geneva, Amsterdam, Hamburg, Frankfort, Bremen, Berlin and Vienna. 



DOMESTIC EXCHANGE. 

871. A Bank Draft or Domestic Bill of Exchange is an order written by 
one bank directing another bank to pay a specified sum of money to a third party 
or to his order. Following is a form of 

BANK DKAFT. 

ALLIANCE BANK. No. 769, 

Rochester, N. Y., Nov. 18, 1894. 
Pay to the Order of 

Williamson PuhUshing Co,y $166.86. 

One Hundred Fifty-five „ „ -iWr Dollars. 

To Ninth National Banh, ) C. J. Barton, 



'■■} 



Neiv York. ) Cashi&r, 

Nearly all banks keep money deposited with some one bank, called a correspoDdent, at one 
or more commercial centers, against which they draw drafts to sell to their customers for remit* 
tance to creditors; these drafts pass as cash in the section of country tributary to the commercial 
centers where the banks are located upon which the drafts are drawn. 

873. Commercial Paper consists of Sight and Time Drafts drawn by one 
person or firm, called the drawer, directing a second person or firm, called the 
drawee, to pay to a third person or firm, called the payee, or to his order^ a 
specified sum of money. Following is a common form of 



To Barker Bros., ^ ^- ^' Reynolds & Co. 
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COMMERCIAL PAPER. 

i418.50. Albant, N. Y., Dec. 1, 1894. 

At one daxfs mght 

Pay to the order of M, F, Brownell t& Son, 

Four Hundred Flighteen and -f^ Dollars^ 

and charge to the account of 

er Bros., ) 
Newark, N. J. ) 

Bank drafts are drawn against /cash balances on deposit, while commercial drafts are drawn 
to collect a debt due. 

873. United States Post Oflftce Money Orders are drawn by the post- 
master, or his clerk, at one office, directing the postmaster of another office to pay 
to the person named in his priyate letter of advice, the sum specified m the order. 

Applications for iponey orders must be in writing, and must state the amount of each order 
wanted, the name and address of the person to whom the order is to be paid, and the name 
and address of the remitter. Application blanks may be obtained at any money order office 

The maximum amount for which a single money order may be issued at an office designated 
as a "Money Order Office** is $100, and at an office designated as a "Limited Money Order 
Office," $5. When a larger sum is to be sent, additional orders must be obtained But post- 
masters are instructed to refuse to issue m one day to the same remitter, and in favor of the 
«ame payee, on an^ one post office of the fourth class, money orders amounting in the aggre- 
gate to more than $300, as such office might not have funds sufficient for immediate payment 
of any large amount. 

The payee who desires a money order to be paid to another person must fill in and sign the 
form of transfer which appears on the face of the order. More than one transfer is prohibited ' 
by law. 

If a money order is lost, a certificate should be obtained from both the paying and issuing • 
postmasters that it has not been paid, and will not be paid, and the Department at Washington 
will issue another on application. If a money order is not collected within one year from date, 
it is invalid, and can be paid only by the Department at Washington on application through 
the issuing or paying postmaster. 

U. S. MONEY ORDER RATES. 



Domestic. 

For $2.50 or less 3 cents. 

Over $ 2.50 to $ 5.00 5 cents. 

OVer$ 5.00 to $ 10.00 Scents. 

Over $10.00 to $ 20.00 10 cents. 

Over $20.00 to $ 30.00 12 cents. 

Over $30.00 to $ 40.00 15 cents. 

Over $40.00 to $ 50.00 18 cents. 

Over $50.00 to $ 60.00 20 cents. 

Over $60.00 to $ 75.00 25 cents. 

Over $75.00 to $100.00 30 cents. 



International. 

For $10.00 or less 10 cents. 

Over $10.00 to $.20.00 20 cents. 

Over $20.00 to $ 30.00 30 cents. 

Over $30.00 to $ 40.00 40 cents. 

Over $40.00 to $ 50.00 50 cents. 

Over $50.00 to $ 60.00 60 cents. 

Over $60.00 to $ 70.00 70 cents. 

Over $70.00 to $ 80.00 80 cents. 

Over $80.00 to $ 90.00 90 cents. 

Over $90 to $100 1 dollar. 



The above and following tables of rates are given to aid the student in working the examples 
relating to money orders in this subject. These rates, while current at the time of the writing 
of this chapter, are subject to change, and hence should not be regarded as authentic by the 
business man, until verified. 
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874. An Express Money Order is an order drawn by the agent of an 
express company at the office where the order is bought, directing another agent 
of the company, at some place designated, to pay to the person named therein a 
certain sum of money. 

Express orders are transferable by indorsement the same as checks. 

EXPRESS MONEY ORDER RATES. 

Payable in U. S., Canada or Europe. 



Not over $5.00 5 cents. 

Over $ 5.00 to $10.00 8 cents. 

Over $10.00 to $20.00 10 cents.' 

Over $20.00 to $30.00 12 cents. 

Over $30.00 to $40.00 15 cents. 



Over $ 40.00 to $ 50.00 18 cents. 

Over $ 50.00 to $ 60.00 20 cents. 

Over $ 60.00 to $ 75.00 25 cents. 

Over $ 75.00 to $100.00 30 cents. 

Over $100.00 at above rates. 



876, Telegraphic Money Orders represent a system of exchange by which 
the remitter sends a message to the payee, directing him to call at a certain tele- 
graph office for the sum named therein. The telegraph agent at the sending 
office instructs the agent at the receiving office, to pay to the person named in 
the message, the sum specified, upon his personal application and proper identi- 
fication. 

Express companies also contract to transmit orders for funds by telegraph, but instead of 
requiring the payee to call for the funds in person, they deliver them to him at his residence 
or place of business. 

TELEGRAPHIC TRANSFER RATES. 

For not more than $50, 50^; $50 to $100, 1%; $100 to $200, $1.25; over $200 
to $300, $1.50; over $300 to $400, $1.75; over $400 to $500, $2.00; over $500, 
special rates. 

The above rates are in addition to cost of telegraphic service, which is based upon distance 
and the number of words contained in the message. 

876. To Find the Cost of Domestic Exchange. 

Example. — A hardware merchant of Toledo, Ohio, owes Morgan & Co., of 
Taunton, Mass., an account of $750. He buys of his banker a draft on the 
Commercial Bank of New York, at a cost of 10^ per hundred. How much did 
the draft cost ? 

Opekation. Explanation. — The cost of the draft will be its 

Draft face = $750.00 face, $750, plus the cost of exchange, 75^ or $750.75. 

Exchange = 71 X 10^ = .75 ^^^^^^ ^^^^ ^^^ ^^^^" ^^ Morgan & Co., however, 

^' ^ ^ ' for only $750, for should they deposit this draft with 

Cost of draft, = $750.75 their banker, or transfer it to anyone on account, 

the draft would he worth only its face, $750. 

Rule.— «/^^7iZ to the face of the draft, the charge for drawing same; the 
sum will represent the cost of the draft. 

Formerly domestic exchange was at a premium or disci^unt in the city where purchased, 
according as the balance of trade lx»tween that city and the one on which the draft was drawn, 
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was in favor of or agwnal Ibe former city. If ibe drawer city owed ibe drawee city, eichi 
on Ibe latler would be at a premium in the fnrnier. If the balance of trade was in favor 
the drawer city, ibe conditions of extliunge would be reversed in tbe two pli 

For sever&l years poat, tiowever, domestic exchange tins been practically at par tbrougboul 
this country. Baakers usually make a charge, called "exchange," for the trouble of keeping 
funds at commercial centers and drawing drafts against Ibese funds, and bIbj one, tailed "col- 
lection," for collecting drafts deposited with them payable at banks oiilside of the section in 
which the banks receiving them are located, or where they have no regular correspondent*.] 
Some bank drafts, as those drawn on New York, are current at par almost everywhere io thlfi 
country. 

Some banks make no charge for domestic exchange to regular depositors. 
Instead of making remittances by exchange, merchants often send their personal checks la 1 
psymenl of bills. These, having to be returned for collection, command a Rmall charge, m 
I5# or 20^ on each check, and not a j)-;'' • 

877. To Find the Coat of Exchange by Expreas Money Orders, U. S. Uonej 3 
Orders and Telegraphic Honey Orders. 

Example. — W. J. Boone & Co., of Baadon, Oregon, have hills to pay is followaafl 
T. W. Brooks, Dayton, 0., #650; E. L, Greyson & Sous, Rosedale, Oi-cgou, *48.53jl 
Barnes & Snyder, Bolton, Mo., 448,50; and their travoUng sales m an, W. H. Port,' 
is wanting $100 for ex|>en8ea at Denver, Colorado. They ]jay the amounts byl 
remitting aa follows: T. \V. Brooks and E. L. Greyson & Sons, express moneyl 
orders; Barnoa & Snyder, P. 0. money order, and W. H. Post by telegrapbi 
transfer in a 10-word meesuge, the message costing 50^. Find the total coat 
the remittances. 

Opbhation. 
Expreas orders: 
Dayton remittance, 1650.00 

Exchange, 1.98 = »651.98 
Boaedale remittance, $ 46.53 

Exchange, 18 = t 46.71 

_ U. S. money order: 

Bolton remittance, $ 48.50 

Fee, .18 = 9 48.68 

iphic transfer: 
Hlt'a remittance, tlOO.OO 
oomtnisBion, 1^, 1.00 
coBt of measage, .60 =^ ftlOl.50 

Total, t848.87 

Rule. — ^- To find the cost of a remittance, by express order or P. 0. TnonejfM 
: Add to the sum remitted the exchange as determined by the fodZal 
grates. 

To find the cost of telegraphic, transfer of moneij: Add to the sum 
•ansferred the commiBsion, as determined by the table, and the cost of 
nding the message. 



lanaft^H 
oroI^^H 

5 bout 1 



Explanation.— By tbe table of rat«i 1 
undur Art, 874, the cost of $SoO in express 
order is 11.98 m<t on each flOOand 18^ 
on remaining $50) and the total cotil of tbe 
remittance to Dayton is therefore fSSI.98. 
and to Hosedale, |40.T1, The fee on L'. S. 
money orders being IS^t for sums over |40 
and less than $50. the order on Bolton 
costs $48.etl. Tbe rate for sending money 
by telegraph being 1% on sums of not more 
tban$100, and tbe cost of the service being 
60?, the total cost of tbe remittance to the 
agent at Denver is $101.50. The total cost 
of exchange for the bills paid is $648.87. 
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S7S. To Find the Proceeds of Commercial Paper Dr«wii at Sight 

ExAMPLiL — Barnum & Co., of St. Paul, drew a sight draft for $1400 on Martin 
& Cole, 415 High St., Boston, on account of an invoice of hides shipped them, 
yalued at $3000, as per B. of L. attached to draft. They sold the draft at a 
bank at i^ discount. What were the proceeds? 

^ Explanation.— As the draft is at sight, do time is con- 

sidered, and as the B. of L. .valued at $3000 is attached to 
Face of draft = $1400 the draft, that, together with the indorsement of Bamum 

Dis. = i^ of $1400 = 7 & Co . is a sufficient guarantee to the bank for the paper. 

Proceeds = $1393 "^^^ discount is ^% of $1400 or $7. which subtracted from 

the face of the draft leaves $1393, the proceeds. 

Rule.— i. Multiply the face of the draft by the rate per cent, of discount, 
the product ivill he the discount. Subtract the discount from the fcucc of 
the draft, the result will be the proceeds. Or, 

2. Multiply the face of tlie draft by 1001, minus tJie rate of discount. 

Commercial paper is generally bought and sold at a discount, the rate depending somewhat 
upon the cost of transmitting the money from the place where the paper is purchased to the 
place on which it is drawn, and the condition of the money market in the former place. 

879. To Find the Proceeds of Commercial Paper Drawn on Time. 

Example. — A commission merchant of Charleston, S. C, bought a 90-day 
commercial draft for $800 on a Boston firm at ^^ discount. If money be worth 

6^, what did the draft cost him? 

Explanation.— As the bank dis- 

Operation. count on $1 00 for 93 days is $ .0155 

Bank dis. on $1.00 for 93 ds. = $.0155 and the commercial discount on 

Commercial dis. on $1.00 .-= $.005 *^'^ »^ ^^ i« ••^5» ^^® ^^al di»- 

count on $1 00 is $.0205, and the 

Total dis. on $1.00 = $ .0205 proceedsare$1.00-$.0205=$.97»5. 

Proceeds of $1.00 = $1.00 — $ .0205 = $ .9795 Since each $1.00 of the draft co«t 

$800 draft costs 800 X $.9795 = $783.60 $.9795. the face of the draft wiU 

cost 800 X $ .9795 = $788.00. 

Rnle.^Find the cost of $1,00 by deducting the bank discount for the 
time and the connnercial discount at the given rate. Multiply the cost of 
$1.00 by tlie face of the draft, the product will represent tlie cost of tlie 
draft, 

KXAMPLKS FOK PKACTIC£. 

880. i. A grocer at Kingsboro, Pa., had a debt of $38.17, due in New York, 
whicli he paid by U. S. money order. Find tlie cost of the order. 

2. The i)roceeds of a 15-day draft, which was sold at i^^ discount, are $1943.44. 
Wbat was the face of the draft, interest G^? 

3. Find the cost of a bank draft for $2580 on Tliird National Bank of New 
York, at the rate of 10 cents exchange for each $100. 

4. What is the face of a time draft which can be bought for $313.14, if pay- 
able 24 days after sight, discount f<, interest 5'^? 
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5, Gates & Son, of Memphis, drew a sight draft on Pen-in & Boon, of Port- 
land, Me., for $8750.85, which they sold at the Cotton Exchange Bank at |j< 
discount. How much were the proceeds? 

G, I drew a 60-day draft on one of my customers and sold it to a broker at ^ 
discount, receiving $1354.18 as proceeds. What was the face of the draft, inter- 
est Cj5^? 

7. Jno. W. Williams, of Middlesex, Mass., remitted Janis Bros. & Co., of 
Milwaukee, $1750 by draft on New York, exchange 15 cents per each $100; 
Martin & Co., of Allentown, Pa., by American Express money order, $89.75; 
and Theodore Emens, $28.50, by P. 0. money order. Find the total cost of 
exchange. 

8. An Atlanta broker bought, at f ^ discount, a 90-day (after date) draft on 
a Nashville merchant, 4 days after the draft was drawn, and gave his check for 
$600.17 in payment. What was the face of the draft, interest 7^? ' 

9. L. C. Thompson, of St. Louis, bought of Glenn & Garson a 60-day draft 
for $3800 on Leroy & Co., of Boston, at f^ discount and less 6^ interest for the 
time to run. He sent the draft to a Boston broker who sold it at \^ discount 
and less 6^ interest for 54 days. If the broker's commission was |5^, what amount 
did he remit Tliompson and what did Thompson make by the transaction? 

KK a wliolesale grocer owed for an invoice of $5425.40, purchased in New 
York, subject to a discount of 6^ if paid within 10 days. Within the required 
time he discounted the bill and remitted for balance as follows: A sight draft 
which he bought of E. M. Brooks on Gunn & Baker for $4000, at 4^ discount, 
and a bank draft for remainder, the exchange being 10 cents for each SIOO. How 
much was required to settle the bill, and how much was gained by discounting it? 

FOREIGN EXCHANGE. 

881. Foreign Exchange is the name given to drafts or bills of exchange 
drawn in one country and payable in another. 

Foreign bills of exchange are usually drawn in the moneys of account of the countries in 
which they are payable. Thus, drafts on England, Ireland, and Scotland are drawn in pounds, 
shillings, and pence; on France, Switzerland, and Belgium, in francs; on Germany, in marks; 
on Holland, in guilders. 

Foreign bills of exchange are usually drawn in duplicate or triplicate of the same tenor and 
date, one of which being paid the others are void. Formerly it was the practice to send the 
different bills of a set of foreign exchange by different routes or vessels, to guard against loss 
or accident. The present practice, however, especially between Europe and America, where 
the mail service is both rapid and sure, is to send only the original bill and retain the others of 
the set. 

Foreign bills of exchange are sometimes used as a means of collecting debts due in foreign 
countries. The method employed is similar to that used in collecting debts by means of 
domestic bills. That is, the drawer leaves the bill with his local banker, who for^vards it to 
a correspondent in the place where the drawee resides, by whom it is collected, the drawee 
paying the equivalent of the face of the bill in local current funds. The correspondent then 
remits the proceeds of the bill in funds current m the place where the draft was drawn, and 
when received by the local banker he pays or credits the drawer the face of the bUl« less the 
charges for collecting the same. . 



286 APPENDIX. 

SET OF EXCHANGE. 



1 

III 



Exchange for £100. New York, Nov. £, 1894. 
Thirty days after sight of this First of Exchange 

(Second and Third of the same tenor and date unpaid). 

Pay to the order of Messrs. E. P. Reed S Co 

One Hundred Pounds Sterling. 

Value rc<^ived, and chargre the same to account of 

To Union Bank, 

London. 

Xo, 1805. Chrystie & Jankey. 



2 



Exchange for £100. New York, Nov. l^ 180^. 
Thirty days after Sight of this Second of Exxhaiige 

(First and Third of the same tenor and date unpaid). 

Pay to the order of Messrs. E. P. Reed t0 Co „ 

One Hundred Pouiids Sterling „ 

Value received, and chartpe the same to account of 

To Union Bank. 

London. 

No. 1305. Chrystie & Janxky. 



Exchange for £100. New York, Nov, ^, 1894. 
Thirty days after sight of this Tliird of Exchange 

(First and Second of the same tenor and date unpaid). 

Pay to the order of ^fessrs. E. P. Reed £ Co. 

One Hundred Pou?ids Sterliiig ^ ^^ 

Value received, and chargre the same to account of 

To Union Bank, 

London. 

No. 1305. Chrystie & Janney. 



882. The Par of Exchange is the established value or equivalent of the 
stundiird unit of money of one country, expressed in the standard unit of money 
of another country. It is of two kinds, iiitrinsic and commercial. 

The intrinsic par value refers to bullion value. Thus, the pound sterling of Great Britain 
contains 118 grains of pure gold, and the dollar of the United States contains 23.22 grains pure 
gold. Since 113 grains are 4.8065 limes 23.22 grains, the dollar is worth 100 cents, and the 
pound is worth 486.65 cents. 



The fommrreial par value retere to the value of the coia or currency of otm country cr 
pared vriih ibat at another coantry, aa detennioed by its markei value, or by the rcquiremeatK 



The fnlluwing qucrtationa of the foreign inoDejB of accoant are used sa the busls for com- 
parisoDH in the United States: Great Britain. £1 = #4.8065 : France. 1 Franc = ». 193; Uer 
Empire, 1 Mark = $.338; Spain, 1 Peseta = 1. 198; Iialy, 1 Lira = $.103; Mexico, 1 Dollai 
1 .70 ; Bra7,il. 1 Miireia = #.646; Cuba. 1 Peso = $.933 ; Hayli, I Oourde = | .965. 

CompalAtiODH in Ihe foltairinK oiamplee will dejiend upon the qnotationB given iu each. 

883. The Commercial Rate of Exchange is tJie market value i 
country of the drafts on another. 

Quotaliona of foreign exchange are given by means of equivalents, no reference being lii 
to ibp par value. 

The commercial par of exchange cannot lie greater or less than the intrinsic par U- a. point 
Ix^ynnd the transportatiun charges and inauraace of shipping coin or bullion from one country 
lo the other. When the cost uf eicbange is greater than the intrinsic valne of the coin repre- 
sented by it« face, lo a |«iut beyond the cost of transmittiuK such coin to that country, gold 
can be exported at a profit ; when less than ila intriuElc value, beyond the coet of ehipment and 
iueumnee, gold can be imjiorted at a proSt. 

American exchange on Great Britain (sterling exchange) is quoted by giving Ihe eirhi 
valne of £1 in dollars and cents : on France. Belgium, end Switzerland liy giving the exchange 
value of (1 in francs and centimes ; on Holland by giving the exchange value of one guildjer 
in cents ; on liennany by giving the ei;change value of four reichmarks in cents. 

884. Socnmentary Exchange is a bil! dmwn by a ehiiiper upon hie 
signee against merchandise shipjwd, accompanied by the letter of hypothecatioi 
the bill of lading endorsed to onler of payee, and the insurauce certificates 
ering the property against which the bill is drawn, 

885. Cahle Transfer. — Within a few years the practice has arisen of trans- 
ferring money to foreign countries by telegraph, or, as it is termed, " cable 
transfer. " 

By cable trauftfer n merchant who desiren to ship wheat to London can complete the trans- 
■etion in a few hours. He can ship Ihe wheat, telegraph the fact to the consignee at London, 
nbtain particulatB concerning the cinditions of the market, and. if he thinks beat, have the 
wheat sold at once, "to arrive." Bud to remit the proceeds through a Liondon banker. A bill 
does not appear at all in the traUMtction. Tho amount of bLlaine8^ done in this manner has 
materially reduced the volume of bills iu soma places. In the eastern trade with London, in 
which competition Is exceedingly keen and the margin of proSt consequently small, the telp- 
gmphic transfer system has been in use (or several years. The amount of c«ble transfer 
between this country and Eumpean countries is constantly Increasing. 

88ti. A Letter of Credit is a circular letter issued by a banking house to a 

rson who desires to travel abroad. The letter is usually addressed to tlie foreigu 

iorreepondentsof the bunk issuing it, re<|uesting them tofurnisli the traveler sui'h 

ttttds as he may require up to the aggregate amount specified in the letter, 

KWhen the traveler desires funds he goes lo the correspondent in the city which he is then 

itlflg mod draws a draft for The amount on Ihe correspondent mentioned in the body of the 

!» of credit. The draft is signed in the presence of the local correspondent, who carefully 

UpaTCB the agnatnre with the one on the letter, and if (oiind to agree, the draft ia cashed, 

d the amount inscribed on the back of the letter. The last draft drawn is attached 

T itself. 



'fie ^J 



lbs j 



TiiL- difference between a bill of excimnge and a letter of credit is that Oie (ormBT is iMjftbIa 
1 H eerlain debigQated place, at a specified time ftnd'in one amouut. nbile the btler is pafaUfl 
UseTeral places, at different times and Id variable amounts. 

887. Travelers Cheques are a eubstitnto for lotters of credit and billaof 
exchange. They arc eimiUr in form to bank bills. They are issued for fixed . 
prinCod amunDte, witlt the equivalent of each denomination in the money of the 
princL|)itl Eiiro])eiiii couiitriea. and are payiible to order, after being signed uid 
oonntersigni'd by the pi-rchaser <m- holdOT. 

Travelers Cheques are cnBhed, without discount or commiBslon. by an encoded list of baob ■ 
and baiikera, and are received in seUlemeiit of hotel bills by the principal hotels in Europe. 

Following is the form of Travelers Check issued by the American Exi»im» ; 
Company: 

TKATKLERS ORBQVK. | 

THE MEfllUfl EXPRESS COMmNY. 



: I 



lUwol rmuvnl Ink ol IntlBl CV^ / V y , /■ V-A-lZ 



fiUnuul £rKH»burc. HuniWr i^ 






•Mtenl^ Bnlft iiBd nirSlni ! Bank DofliTrn < I : ) 103 60 I M3 511 1 103 M 



■?/- c0:^t!U 



sil^ 



To provide the necessary security in case cheques are lost and a simple means of ideDtiflcft- 
rion, the intended user must al once place his or her signature ia the upper left hand coibw 
of «BCh check under heading "When cnuntersigned below with this siguuluru.'' learln^ tk* 
other spaces blank until the necessity arises for making use of same. This will prevent ttM 
use of the cheque by any other than the person whose signature is so written. 

When the occasion arrives lo obtain funds at a bank, or to pay hotel or olber bills or acconiil^ 
the user Alls out Ibe check to the order ot the party to whom payable, and places his or bar 
agnalure in the lower space Ihereon under heading " Countersigned " (see signature aboro), 
thereby completing the issuance and insuiing the IdentiQcation of the rightful owner, bbUw 
two algnatures must agree. No ideotiflcation Is required. 
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888. To Find the Cost of a Foreign Bill of Exchange, the Face of the Bill and 
the Bate of Exchange being given. 

Example. — Find the cost of a draft on London for £380, 10s. 6d. sterling, 
exchange being quoted at $4.86f. 

Opebation^ ExPLANATioN.—Changing lOs. 6d. to the 

J? ace draft — i^80. 5^5. decimal of a pound = £Jf J = £ . 525, and the 

Monetary unit = £1. face of the draft in sterling exchange is worth 

Market quotation of £1 = t4.86f. £380.525. The value of £1 is $4.86i, there. 

380.525 X $4.86f = $1851.729. fore. £880.525 is worth 880.525 X $4.86| = 

Cost of draft =. *1851.73. $1851.78. 

tiule. ^Change the given denominations to units and the decimal of a 
unit of the money of account of tJie country upon which the exchange is 
drawn. Multiply the i/aZue of 1 monetary unit, or market quotation, by 
the number of monetary units, the product wiU represent the cost in 
United States money. 

889. To Find the Face of a Foreign Bill of Exchange, the Amount and Bate 
being given. 

Example. — The cost of a bill of exchange on London, bought at 4.86^, was 
$3654.47. What was the face of the bill.? 

Operation. 
4.865)3654.47 



£751 -h £.175 rem. Explanation. —Since £1 costs $4,865, $865447 will 

20 buy as many £ as 4.865 is contained in 8654.47, or £751.- 

3a _|_ 5a rem ^^^ Reducing the decimal of a pound to shillings and 

pence, we have 88. 12d. 

1 V 



6d. 

ILulem^Divide the cost or market value by the quotation, if both express 
similar monetary units; or multiply the quotation by the cost or market 
value, if they express different monetary units. 

If brokerage is included, divide the gross cost in purchasing a draft by 100^ plus the rate 
of brokerage; or the net proceeds in selling a draft by 100^ minus the rate of brokerage. The 
qaoiient will be the net cost or market value of the draft. 

EXAMPLES FOR PKACTICK. 

890. i. I bought a bill of exchange on Paris and paid $2156. What waa 
the face of the bill, the quotation being 5. 17 J? 

Since $1 will buy 5.17i francs, $2156 will buy 2156 X 5.17| francs, or 11157.80 francs. 
.80 francs = 80 centimes. 

2. An importer owes a bill in London of £400, Ss. lOd. How much will it 

cost him to settle the bill in London exchange, quoted at $4.86|? 

S, I bought a bill of exchange on London at 4.87i, 8*^^ paid for the same 

$2487.57. What was the face of the bill.? 

19 



4- A New York importer who owed a Dresden manufacturer S1320 reiche- 
marka, bought a bill of exchange on Berlin at 95i, and paid for the same by 
check. What waa the face of the cheek? 

5. What is the face of a bill of exchange on London which can be bought for 
$5607.25 if quoted at 4.85, brokerage ^^? 

6. An exporter sold through a broker a bill of exchange on Hambnrg, at 95f, 
and received $5953.49 as net proceeds. What was the face of the bill, brokerage i%? 

7. Hibbard & Co., of Brooklyn, purchased a bill of exchange on London at 3 
days' sight for £342, 12a. 6d., at 4.8P1. How much did the hill coat? 

8. What will he the face of a bill of exchange on Paris that can be bought fop | 
♦1284.40, exchange being quoted at 5.17^? ' 

9. An importer purchased a sixty-day bill of exchange on Bremen at 95J for ( 
$446.20. What was the face of the bill? 

10. A New York diamond merchant purchased a hill of exchange on Amster- | 
dam at 3 days' sight for 638r)2 guilders, at 40^. What did the bill cost? ; 

IJ. I purchased a bill of exchange on Paris for 33250 francB and paid $6413.72. j 
What was the course of exchange? ] 

13, The Armour Packing Company received $3149.25 for a bill of exchange 
on Hamburg. What was the face of the hill, exchange being 94^, brokerage i%? 

15. An i mporter purchased a bill of exchange on Amsterdam for 3675 guilders 
and paid 11443.41 for it. What was the course of exchange? 

J4- A Manchester manufacturer drew a bill of exchange at 3 days' sight for i 
£460, lOs. 8d. on a Rochester, N, Y., merchant. The draft was presented to the 
payee by a local bank, and paid by chock. What was the face of the check, | 
exchange being 4.85t, collection i%? 

13. Langdon & Perry, of New York, owed on foreign invoices as follows: 
T. 0. Shepherd Sons, London, £1800, 8s.; J. L. Von Bueeche, Berlin, lUOO | 
marks; Perrie, BuzkcII & Co., Paris, 4016 francs; F. Gonzalez, Mexico, 816 dul- | 
lars. They bought at their bank: Exchange on London, at 4.86^; on Berlin, '. 
96^; on Paris, 5.19^; on Mexico, 79A, and issued one check to cover the total ' 
purchase. Wliat was the amount of the check? 

16. When N. Y., N. H. & H. stock is quoted in Now York at 181J, and ster- i 
ling exchange ut 4.86^, what should be the London quotation of the stock? 

Note. — American securities arc qtioled in Loudon at an aasumed valuatiou of 90 to Ihe 
pouod Gterllag, instead of the actual value of $4.8060. Hence, to obtain tbe equivalent LondoD | 
quolation, multiply the American quotation by 5 and divide the product by tbe rale of escliange. I 

17. If N. Y. C. H. R. stock is quoted in London at lOSJ, what is the equiva- 
lent New York quotation, sterling oxehango being quoted in New York at 4,874P 

Multiply the London quotation by ralo of exchange, and divide the product by 5, 

18. When sterling exchange is quoted in New York at 4.86^, what is the 
equivalent London quotation of Can. Pueif. R. stock, listed in New York at 64|p 

19. Pennsylvania R. E. stock is quoted in Loudon at 54. What is the eqniTit- 
lent New York quotation i( tbe rate of exchange is 4,86^? 

20. When Manhattan Elevated stock is quoted in New York at 113^, 
the equivalent London qnotation, the course of exchange being 4.86j? 



t, what is the 
York at 64|P 
: is the equivit- 

113i, what is I 



ANSWERS. 



5. «457494879. 

6. 615. 

7. 089100. 

8. £919700700. 

9. t519HSS64.Si 

10. «87197000. 

11. 1S6 JD. 
JS. <176S8a. 

Page 14. 

13. S18381. 

It. M391783. 

IS. 8001409. 

Page 15. 



4- 


161840. 




Page 18. 


s. 


22873S. 






6. 


2967010. 






7. 


818496. 


J. 


618. 


8. 


31438498. 


t. 


1609. 


9. 


24048679. 


3. 


8028. 


10. 


8179019. 


4. 


18890. 






S. 


SOOOO. 




Art. ee. 


6. 


64865. 


1. 


188.86. 


7. 


101888. 


a. 


080.80. 


8. 


57006. 


3. 


SS8.61. 


9. 


1407503. 


i. 


639.28. 


10. 


818300. 


S. 


481.84. 


11. 


449. 


6. 


S86.9L. 


IS. 


80889885. 


7. 


918.69. 


13. 


790000. 


S. 


91.30. 


u. 


500. 


9. 


814.61. 






10. 


896.19. 




Page 19. 


11. 


488.85. 


IS. 


8173 bushels. 


tt. 


260.04. 


16. 


189886 feel. 


13. 


478.4& 


17. 


1594. 




Art. AT. 


18. 


0ftiid38CT8rem. 






19. 


920496. 


1. 


$8102. 


to. 


1984 doUara. 






£1. 


12960 ura. 




Page 13. 


a. 


(08440. 


t. 


0580 pouDda. 


S3. 


46250. 


a. 


83200 fe«. 


ti. 


»140. 


■*. 


0114886888. 
291 


SB. 


TOemUw. 



Page 22. 
Art. 91. 

1. 126. 
t. 134. 

3. 54. 

4. 300. 
e. 204. 
«. 450. 

7. 183. 

8. 87. 

9. 114. 

10. 470. 

11. 40& 
1£. 4068. 

13. 700. 

14. 68a 
IB. 1248. 

16. 698. 

17. 1197. 

15. 88B. 

19. sssa 

50. 713. 

51. 1440. 
tt. 672. 

53. 085. 

54. 8010. 
SB. 1800. 
t6. 6987. 

57. 1118*. 

58. 817. 

59. 8008. 

30. 4054. 

31. 7786. 

55. 1540. 
S3. 2350. 
5.^ 845a 
». 139a 
36. 185901 
J7. 8550. 
38. 6350. 
«. 4500. 
.fO. 8679. 

Art. M. 

2. 1608. 



10. 


8016. 


11. 


28418. 


IS. 


9076. 


13. 


12976. 


u. 


14487. 


IS. 


43064. 


16. 


1748. 


17. 


4152. 


IS. 


13348. 


19. 


8388. 


to. 


3S6ia 


SI. 


7872. 


ts. 


87130: 


ta. 


6454. 


S4- 


58180. 



/. 


19513. 


S. 


496786. 


3. 


7188. 


4- 


88810. 


s. 


659780. 


6. 


6410006. 


7 


17180834. 


8. 


339891455. 


9. 


6605312120. 



10. 89386830048. 

11. 148626^400860. 
IS. 26517618502^. 
13. 403437605430. 
If. 10768229616048 
IS. S21453lKiO(il5. 

Page 24. 

Art. 9B. 

1. 615. 

S. 857. 

t. 8664. 

J. 41602. 

5. 90805. 
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AirSWERS. 



6, 8852193. 

7. 7809840. 
S, 7809840. 
P. 7809840. 

10. 7809840. 
ii. 7809840. 
iJp. 7809840. 

13. 5184. 

14. 5184. 
16. 5184. 

Pi^e 25. 

Art. 100. 

1. 10017000. 

g. 18941400. 

S, 10«326. 

4. 257322000. 

5. 41325000. 

6. 252000. 

7. 864450. 

8. 46232353. 

9. 145152. 
i^. 109515. 

11. 1305 cents, 
yf . 990 dollara. 

15. 3030 dollars. 
U. 3700 dollars. 
i5. 57708. 

16. 238800800. 

17. 2285 dollars. 

15. 15378 dollars, 
id. $645 gained. 
eo. 3720 dollars. 

Page 26. 

Art. 101. 

1. $3a5560000. 

f. $189739175. 

5, $123224. 
4. $15147.50. 

6, $116816. 

6. 26784 ft 

7. 6717^. 

8. $200. 

' 9. 1689^. 

i(?. 3361i^. 

ii. $844. 

12. 92700 pairs. 

Page 27. 

i^. a58302^. 

14. 2915 lb. 

16. 7170^. 



7^. $8158 gained. 

17. $675. 
i^. $2230. 
19. $1899600. 
eo. $1649 gain. 

Pafce 29. 

Art. 112. 

i. 8.4,2. 

e. 10. 5, 4, 2. 

8. 14, 7, 38, 8. 4. 

4. 18, 80, 15, 6, 10. 

5. 5, 3, 9, 15, 

6. 9, 3, 3, 18, 4. 

7. 12, 36. 6, 8. 

8. 12. 21, 42, 7, 4. 
P. 30, 4. 50, 35, 10. 

10. 4. 12, 6. 3, 3. 

11. 35, 5. 
i^. 13, 4. 16. 8, 34. 

18. 8. 16, 3, 83, 4. 
X4. 6,40,15,34,10. 
iJ. 30, 5, 8. 4. 10. 
itf. 13, 18, 24. 86, 

48. 6. 

17. 5,35.85. 

18. 16. 13. 8. 8, 6. 
79. 86. 54, 12, 18, 

9, 4 

£0. 40,30,10,35,60. 

Page 30. 

Art. 117. 

1. 323. 

S. 315. 

8. 281. 

4. 529. 

5. 8945f. 
5. 6744J. 

7. 17?|i- 

^. 13023x«r. 

5. 6234IJ 

10. 417230^. 

11. 12870. 

X?. 10880^. 

18. 2675J. 

14. 4637 

16. 475. 

i(?. 18461,^. 

i7. 1301080^. 

18. 56020tJV. 

1 19. 11 137 A. 



eo. 111980^. 
et. 706369^. 

Page 31. 

Art. 119. 

i. 8. 7. 217. 

e. 20. ^. 217. 

8. 11. P. 217. 

4. 217. ia 45. 

5. 217. 11. 45. 
5. 317. 1£. 45. 

Page 32. 

Art. 181. 

1. 44H. 
^. 19H. 

8. 36i}. 

4. 84TVt. 

5. 179TVr. 

6. 871^. 

7. 871Vft. 

8. snfi^. 

9, 971^. 

10. Sl\^. 

11. sn^. 

15. 5178|f 
18. 83J^H. 
U. 11005Hw 

16. 796^. 

Pi^e 33. 

Art. 124. 

s. mi 

4. 60A%. 

5. 138 J § J. 

e. mm- 
7. 8iiei4. 

^. 66xVo^. 
y. 42'.>Y20(^^, 

i(?. l5,Vo^V. 

11. 21,V-ftm. 

Art. ISS. 

i. $103055. 
J?. 16000 acres. 

8. 621 acres. 

4. $3. 

5. 4xW miles, and 

$138H}. 
e. 86006067. 

7. 15353637-6 rem. 



S. 13. 

P. 6. 

10. 715 acres. 

Page 341. 

n. 3Hf. 

Page 35« 

Art. 127. 

1. 86. 

^. 15. 

8. 5. 

A 13. 

5. 50H. 

6. 8796A. 

7. 481 AV 
^. mil. 
P. 315|}t. 

ia 3823H. 

11. 746,%. 
J^. 117||ft. 
18. 810tf}t. 
74. 61 286 j*^. 
iJ. 365095) i}|. 

16. 3960|Hf- 

17. 11471J|i. 

18. 7837,VWV. 

^^. 24Hmi. 

«9. lOOOyfHT. 

ei, 180531HH. 

^^. 29JJHH. 

e8. 18555 J tj|. 

f4. 5067970iMf. 

^5. 1602121111. 

ee. lOOOo^Hn- 

e7. 49986|}|t}. 

es. 800557,^^%. 

29, 800044TVtfb 

80. 350673ftJWJ 
Art. 128. 

-^. 2?J4iH|. 

e. $67605}tf|. 

A 4025. 

4. 64HHJJ. . 

5. $15416|1JJ. 
e. 18Alb. 

7. $641025^ and 

$53418H§f. 

8. 14} i J miles. 

P. 848409xV\f lU 
copper, and lOi 
070iVff lb. tin. 

10. 173/^«jy miles, 

ii. 1720 bbL 



AK8WEB8. 
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Page 36. 




Page 40. 




Page 46. 


^. 164|H years. 




Art. 148. 




Art. 17S. 


19. $2906070782^ 


i. 


11, 7. 14. 


1. 


¥. «. W. 


and $14378218- 


s. 


12. 8. 60. 


8. 


V- 7. V. 


O&A- 


s. 


16. 9. 151. 


3. 


H. <?. W-. 


U- 257 Hi men. 


4. 


la 10. 68. 


4. 


V. ^. H»^. 


IS' 4HHfm. 


6. 


52. 11. 70. 


6. 


}|. i(?. aj^. 


1^' 4^yA miles. 


6. 


45. 18. 25. 




A • • f 


/7. $115009119H u^ 








Art. 174. 


$544888262H. 




Page41» 


1. 


f ^. *J*. 


18. 84^. 




AH. 148. 


8. 


V. 7. w.. 


^^. SrfWfr. 


1. 


4. 7. 7. 


8. 


V. -^. HF. 


90. 86781HH4. 


£. 


24. ^. 28. 


^ 


Ifi. 9. ^^. 


w. «mHm. 


8. 


2. 9. 21. 


S. 


W. i^. ^4SP. 


3imiH} 


^ 


17. 10. 181. 






«. ^iWAWlr. 


S. 


51, 11. 1. 




Page 47. 




6. 


4. i^. 25. 




Art. 178: 


Page 37. 




« 


1. 


4J. e. 2ff. 


Art. 131. 




Page 43. 


8. 


6J. 7. 22tl. 


/. 4«. 




Art. 158. 


3. 


2}. .». lA. 


5. 82t. 


1. 


480. 


A. 


8A. 9. 38Hf. 


S. 09?. 


£. 


450. 


5. 


8gV. ^a 14ffJ. 


^ 48|. 

5. 47 miles. 


3. 

4. 


1872. 
840. 




Art. 178. 


6. $13764H. 


6. 


840. 


1. 
8. 


1- 6. A. 


7. 76^. 


6. 


9504. 


Art. 188. 

I. 64. 
B. 29. 


7. 

8. 
9. 


7920. 

840. 

2520. 


8. 
6. 


A. ». f 


9. 885. 
^ 296. 




Page 44. 




Page 48. 


5. 19. 




Art. 188. 




Art. 180. 


6. 742. 


1. 


64f. 


2. 


a- 6. H- 


7. 8751. 


£. 


M. 


8, 


•}• 7. T^. 


^. 8906. 


3. 


iH. 


3. 


H- s- AV- 


P. 71287. 


4. 


120. 


A. 


H. 9. tW. 


W. 17959. 


6. 

6. 


97^. 
90. 


6. 


A. io. ^. 


Page 39. 


7. 


Tf?H7. 




Art. 18S. 


Art. 139. 


8. 


85A. 


/. 


AA.WA.A-A. 


i. 8, 8, and 8. 


9. 


1080. 




"oditfAr. 


f. 8, 8, and 18. 


10. 


861. 


8. 


«tU. iVA^. 


8. 8, 5, and 11. 


11. 


45 bu. 




inn. am. 


^ 8, and 81. 


12. 


5bbl. 




mn. and 


5. 2, 2, 2. 3, 2, 3. 


13, 


38 bales and 628 




1U?8- 


and 11. 




yards. 


3. 


^^A°ff. ma. 


e, 2, 3, 5, 5, and 7. 


U 


720 yd. 




//i^iT. Hin. 


7. 2, 2, 2, 2, 3, and 3. 


15. 


m- 




HSI2. I'/o'A. 


8. 5, 5, 5, 5, 5, and 5. 


16, 


5J pieces. 




and mn- 


9. 2.2,2,2,2,2,3. 


17. 


4i. 


A. 


W. Vf". A. H. 


3, 3, and 13. 


18, 


14. 




Ji. A, and iJ. 


20. 2. 3, 5. 7, 13, 17, 


10, 


mi bbL 


6. 


a. w. *j. Vif. 


and 19. 


20, 


2}f sections. 




Vi?. and Vif. 



«. HI. «j. *m. 

i^.andW^- 
' 7. flH. {SSt. iS». 

jm.mt.and 

«• VA'.'AV.W. 

WVW. and 
^limS*. and 

mn, mti. 

and HHf S». 
Page 49. 

Art. 184. 

■'• Av. m. M» 

and^. 

«• M. m. iH. 

m. and ^^. 

* AA.i'.fA.WV 

A'A. «M. and 

-»• «l8.Ht«.im. 

and iVA- 

*• IJ.iJ.A.A.tJ. 

W. and W. 
Vo'. Vo*. and 

7. v»v.v.v.-w». 

Wif. and iJJ. 
V/. W. and 

9. iiH.ms.mt. 
im. mi 
tm. mt. 

HI!!, and JIft, 

10. M. A'«. iH. 
m. VA". I'A. 

fH. *AV. and 

VW. ilM. 
fill. ¥»W. 

TTBBd • 
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AK8WBR8. 



1. 
2. 
3. 

5. 



Art. 180. 

3. 6. S\l 
ff. 7. 2J. 

4. ^. 4 
3f. 0. 21|. 
4,S. 10. 2H. 

Pagre 50. 

Art. 188. 

A 41. 

3. 3H8. 

5. 3if. 
C. 4H|. 
7. 4i}. 

JO. 4^Js. 

Art. 190. 

A 21AV(F. 

3. %mi 

6. 105} j. 
6'. 3291?,. 

7. ISOfJ^. 

^. 7151J. 
9. 709^^5. 
10. 108}. 

Page 51. 

Art. 101. 

A 2iV. 7. 4i. 

.:?. 2HJ. ^. 4i. 

-#. 3JJ4. iO. A,\, 

5. 2J}. i/. 3}|. 

(?. 25J. /.'. 5j^. 

Art. 102. 

1. 1051, VsV 

3. 605JiJ|. 

4. 1055,Ve,. 

5. 421i. 
6\ 412} J. 

7. lOOJJ acres. 

8. 1104iJi. 



P. 2644iV lb. 
10, 5698^ bu. 
$3841} {. 



and 



1. 

o 

•^ . 

3. 

4. 

5. 
(?. 

7. 
5. 



7. 

•• . 
.?. 

4. 
5. 

6*. 

7. 



i. 

*» • 

3. 

4. 
5. 



** » 

3. 

4. 
5. 
6'. 

S. 



1. 
3. 

4. 

.'■>. 



<y. 



Pagre 52. 

Art. 194. 

|. .9. 8. 

I. tCK 2^1. 

|. i^. , J. 

\. 13. m 

li. i5. A- 

Art. 196. 

fj. -9. J. 

WV- ^^- If. 

f ^^. 2s»5. 

I J. /J. 4. 

A. i4. J. 
J. 75. Wi- 

f. 10, 2j\j. 

Art. 197. 

\. 9, if. 

iV. iO, f. 
A- '^^- IT* 

A. i^^. !§. 

Art. 198. , 

A. ^. 3H. 
A- io, 61 

i. ii. 4Af. 
^V IS, 5|i. 
-j^g. i.?. sjf. 

i. ^4. 2,V?. 
'*'A' ■'^' A* 
IJ. ic. A- 

Pagre 53. 

Art. 800. 

4. 0. dl 

21. /^. 12J. 

9. II. 9J. 

17i. /f. 14JJ. 

2}. 13, 5/5. 

8 A. 14. 81 1. 

7,^,. 75. 99,\, 

80V. 76*. 170i. 

Art, SOI. 



/. 2i{. 



3, 

4. 

6. 

0, 

7. 

^. 

£^. 
10. 
11. 
12, 
13. 

14- 

15. 
10. 



1. 
o 

3. 

4. 
5. 

(J. 

»¥ 
/. 

6\ 



1211. 

80}. 

20. 

8|. 
150,»jj. 

39,V. 
198JSf. 

59i;. 

87». 



487J. 
Art. S0». 

iVo* 

6A- 

IrV 

12^V 

97 



fsa* 

!y. 5|. 

10. 67|?J. 

i7. 4|JJ. 

1^'. 15i|. 

i4. 3? J. 

75. 3|g. 

i<>". lA- 

AV. 64,Yf. 

ii^. 5935?. 

SO. 49jVo- 

i7. ^2 J J. 

«.? O fl L 

i'J. 47 ,V acres. 

i?^. 6|J dollars. 



05. 






28 

30 
3K 



1. 



Pagre 54. 

5?2a5U, gain. 
(UJOIJSJ. 

$34J. 

)?12690J5. 

$:{T3il. 

l*ayre 55. 

Art. 204. 

li. [K A\. 



f. 

3. 

4. 
5. 
6. 

m 
/. 

8. 



.7 



5 






K 
»• 

2i. 

If. 

5A. 

2. 

8{. 
14. 



it/. 15, 

11. 2. 

ii^ 9. 

i^. 3i. 

7-*. 14. 

75. 18. 



Art. 

7. 25. 

f. 7A. 

3. 44. 

4. 30. 

5. 124. 

6. 26f. 

7. 4625- 



»05. 

fy. 844. 

76/. 600. 

11. 9i?. 

7;,^ 2974. 

7J. 265. 

14. 679. 

75. 7. 



8. 94 J. 7(7. 68. 
Art. 



7. 3}. 

-. 6i. 

^. 10. 

4. 51. 

5. 35. 

6. 2. 

7. 15. 
^. 6. 



807. 

9. Sf. 

76/. 61. 

77. 12. 

IS. 16^. 

7^. 10. 

74. 16. 

75. 36. 



Art. 208. 

7. 462. a. 63. 
2. 49. 
5. 335, 






10. 427. 

77. 45. 

7^. 84. 

5. 49i. 7J. 66f^. 

6'. 21}. 74. 168,V 

7. 152. 75. 6972. 

8. 3J. ir,. 448. 

Pagre 5«. 

Art. 210. 

7. «K. t/. jjj. 



as- 



3. 76/. |. 



.1 /«. 77. 1?. 

/ 8 6 /^ 8 7, 

A- U- {%%. 

2A. ^^- A- 
II 10. \. 

Art. 211. 

7. $j. 4- TR* 

^. iA. 5. /5. 

Pagr<^ 57. 

7. IIU. andSi. 



S. 990, sua tw. 

9. %\. 
10. ». 

u. «: 
It. tA- 

13. «. 

AM.S1*. 

ft 617^. 

s. soseii- 

5. :840718i, 

6. 10«6T4T8ri,. 

7. l.V 

S. 80I34840{H. 

9. IS78614W85VV. 

10. 42T031H- 

W. 87HH. 

if. A- 

jj. tieoesf. 
If li. 

U. t87A. 

J6. S6^ acrea. 

J7. »13SH. 

2S. 159H bbL 

t9. »6A. 

Art, ai«. 
i. |. P. i. 

*. A- -'c- A- 

3. A- w A- 

i. A- -«■ A- 

*. A. XJ. »|. 

«■ A- U. Ayd. 

7. tJt- ^- A- 

8. A 

Art. BIB. 

1. tI,. e. 7i|. 

f. ^. 10. 24H4. 

*. AA-W- m- 

i. ih IS. 41. 

5. -rfr. «■ 84tt- 

6. 4i. J4- aw. 

7. 3jf. IB. 14^- 
ff. 9»{{' ■'^- ^^■ 

Page 59. 



f. 19t. li. 8(. 

J. 21f J«. 34. 

J. 51 1. li. 67i. 

S. 888t. W. 8J. 

e. 20. 16. 40. 

7. 22|. n. 300. 

A 67A- ^^- 14|. 

9. 53A. J9- 86. 

10. Z\\. SO. 21. 

Art. SIS. 

1. %T2. 

$. 5 shares. 

S. 40famlliea. 

i. 34 bu. 

5. S da. 

6. »1H. 

7. iA. 

^. 808Si|, or SOQO 

Page 60. 

Art. S30. 

1. |. 9. IH. 

t. Si. 10. %. 

3. 1*. ii. ff. 

i. f I*, U. 

B. lA- «. IH- 

«■ «■ «• #.■ 

7. A IS. m- 

J. A- re- 1|- 
Art. aai. 

«■ liir. 

f 4iWr. 

5. im- 

e. )H. 

7- Hm. 

*■ lA- 

»■ im. 

10. 35|. 
iJ. A- 

7J. 88{. 

-M. IM- 

i5. IA- 

/e. Si. 
n. 18 da. 
I*. 18. 
J9. 13idn. 
to. 1228^ bo. 

8341 conU. 

184ti bn. 



tS. aTOimilea, 

Page 61. 
Art. asa. 

1. 2H. 

* 7HH. 

S. 7Ji. 

^. ciHi. 

5. 114000. 

e. (6773^. 

7. 3 bu. 

S. 31b. 

9. $139000. 

10. 333A^, HUlpbur, 

215^ salt, ul 
1fll5f|ch&r. 

11. tS2900. 

J?. $60 watch, and 
985 cbain. 

Page 63. 

15. (5[. 
U. 15 days. 

16. 919000. 
76. 907387}. 
/7. 51 + ^. 
18. 92. 

i9. 934a70». 

SO. 8,Vi^mUes. 

^J. 95. 

25. 9i3aoa 

S3. 388 trees. 

f.j. lOO lb. 

SB. 987i. 

fe. 96. 915 and 9i«. 

S7. 621 years. 

es. 8 91 190, H 9476 

aod R 9544. 

S9. 90A years. 

P^;e63. 

30. 935 and $40. 

ai. 105. 

St. 6tbu. 

JJ. 33i da. 

;T^. J 947[, C 9S8f 

SB. 40 ft. 

36. »4i ft. 

^. Conr 980. colt 

994. 

SS. 1 p. K. 

W. 36 ft. 

iO. 405.. 

J^ n 9-.!16, C 9334. < 



iS. DOIj'eaTS. 

43. ^Aa. 

44. (Wrda. 
^. 43Jda. 
46. 671 da- 

47- S 9180, B 91S0. 

43. 150 ft. 

Pege64. 

50. 176 rd. 

Bl. 14| min. 

£?. Beo 7^, John 1^. 

S3. 38 bu. and 80 bo. 

B4- 5A niln. past 1 
o'clock. 

55. 27A min. of 9 

56. lOH min. of U 

o'clock. 
67. 5A mil. of II 

BS. 60. 

59. tZf loss. 

«9. 91500, 93000; 

94500. 96000. 
61. 83AV jsrda. 
6S. A 919.75, and B 

915,80. 
63. IS br. 
6,f. 4 min. 

65. 65 JT. 

66. A 9UA^, U 

914iA ftod 
llOrf,. 

Page 65. 

C7. B42i, S35|; B 

91Sj, S 938). 
6S. IIHI da; 

C 933IH. 

H $35Hf 

T|3StH. 

L »I9Ar- 

69. lefda.; A,9U 

Hj:andB.98t 
iH 

70. 97850. A, 92850: 

B. 92700: 0, 
93O0O. 

71. H,216:M.t39|; 

and B. 64( 
7S. 81 da. 
7*. 49H. 



7* 48i. 


JS. .000900. 


9- -AWfc- 


^ 


Hf«-rt^ 


M. H.$39t;M,»55|, 


If, .00000009. 


^»- AWA- 


s. 


m 


and B, till). 


IS. 54054054.00540R- 


«. JW.- 


6. 


tm. 


W. A, 135i d«.; B. 
16fli da.; C, 


0054. 
16. 108.587. 


^- imh. 




Art. Ml. 


1S8V da.; D. 


17. 640.64. 


i* A'M 


1. 
t. 

S. 
4. 


139.S41. 
846.1816. 
1652.461772. 

12fl:iH..'iit7il3. 


671 <l«. 
77. AandB.7Hda.; 


i£. 36.04003. 
19. 9019.O29088. 




A apd C, 78(J 


eo. 7.7. 


17. 5^. 


da-i A and D. 


tl. 870.01. 


i^. ISiVir- 


S. 


S002.r..iU1194. 


78. A, B, Md C, 


£?. 4TtHJ27004.00000- 
!)90(H. 


J9. Il7|gi. 

SO. soos^M,. 


s. 

7. 


^(l8y.014,S503. 
2401 8.4609^544. 


5»H''a-; A.C, 


2S. ■JOOfldOOOOOOOOO- 


^/. leoorf,. 




Page 74. 


and D, 3ftjf 
da.; B.C. and 


.omMmomn. 


se. 1000000 




S4- 1100.0011 




8. 


13444. ft IHTOoai. 
l'-i(H^li..:jl7454. 
5Tri9T :t.jnO;llKX)5 


D, 38H da. 


SS. .000003001. 


ftj. 1234500 


10. 


70. 86^ da. 


56. .001003. 

57. .0100011. 


£4. 8640000 


11. 


7003132.0011890 
9997. 


B.s*Wft: 


es. .00000606. 


miSiioa- 


IS. 


1637.835 A. 


C. 47HIII! 


S9. 1890.000000018&- 


16. 188000 


IS. 


J017.84375 A. 


D. 115/^%. 


0. 


14. 


1798.9435 bu. 


Page 60. 


Art. 940. 


Art. MC 


15. 


S95.Bl25yd.' 




J. .25. 


i. .0635. 


16. 


876. 


02fl 


£. .0106. 


«. .65. 


17. 


936*. 


*. .27. 


S. .00356. 


J. .375. 




Art. IBS. 


5. .0016. 
.*. .04. 

e. .0(H)22. 


4. 9.01. 

6. 1.476. 
e. .193034. 

7. .00504. 


.#. .00875. 

5. .1375. 

6. .53. 

7. .0626. 


J. 

e. 
s. 


.811357+. 
2,33985+. 
1.7812 


«. 5.7. 


^. 3146.9008. 


S. .46875 


*. 


1.907703945. 


7. 83 0504. 
S. 710.00243. 


9. 56873.805. 
10. .1934675. 


9. .034. 

/O. .0034. 


£. 


1884.4»5823466» 
8. 


ff. 5jK).05. 
W. 48.046. 

ii.-inwn.oioo. 

If. IVS0.09C. 
a. 850,05. 
I*. 1000.10. 


n. 33354.81. 
J* .00001876. 
13. 10.007. 
JJ. .00097. 
IS. 15.0015. 
J6. .085700087. 


11. .9375. 
i?. .015625. 

15. .0015835 
«. .8875. 
iJ. .00024. 

16. .06875. 


6. 0666.86I8126S87- 
43. 

Page TS. 

Art. 8SS. 

i.,-^413. 


Art. 889. 


17. 219760.0801. 


J?. .984370. 


s. 

*■ 
s. 

6. 
7. 
8. 
0. 
10. 


.6863. 

6.5264. 

1,645848. 

64.2394. 

754.60M. 

10000.0999. 

.3148. 

318.889626. 


J. 11.107. 


IS. .W6700004. 


IS. .038. 


f. 15-OOU. 


j9. .oooesooi. 


J9. .30& 


J. .000726, 
.(. 1106.0012. 
S. 1600.16. 

«. looooooaooooia 


*). 1101.1001! 
Page 7S. 

Art. 244. 


fO. .95. 
SI. .94 
.*?. .336. 
SS. .034376. 


7. 800.65. 


it. 


iy. .76, 
55. .015626. 


Page 70. 


^- ^■ 




11. 


.810. 


*. 25400.11. 


■*. VWj- 


Page 78. 


It. 


185.25746. 


$. 2I.001W15. 
10. .000001801& 


fl. li. 

«• AVtr- 


Art. 849. 
1. |. 




Page 76. 


U. .500. 


7. VW,. 


f. J. 




Art. as I. 


if. .00005. 


*- VA- 


J. H. 


2. 


.646. 



9. .oiMa 

A 1.38875. 

4^ 89.9084. 

^- .23469. 98«904. 

«. 4085580.705. 
7. 1. 

S. 9. 

^. .085000. 
iO. .87600. 

^. 7881.98885185. 
-». 49. 

-W. .1. 

^- 275400116J35610. 
08754. 

-2^. 180817.78. 

-'^J- $586.88. 

^7. $987.04. 

i». $336.83. 

I^agre 77. 

Art. 860. 



AJTSWEBS. 



I. .85. 
^. 805. 
A 850. 
^ .5. 
^. .05. 

6. 50. 

7. 500. 
A 4000. 
9. 8000. 

W. .008. 

^' .000085. 
i^. 183100. 
J». 5.5875. 

U. 5858000. 
IS. 50. 

J€. .00007 
-?7. .001. 
-?*. 4000. 

J^' looooooooa 

«?. .000001. 
fJ. 85. 

^^- 400000000a 

^. .15. 

^4. 60000000. 
i6. 1. 

10. 

100. 

100. 

1000. 

.1. 
1. 

10. 

100. 

.01. 



se. .1. 

.01. 
.0001. 
.00001. 
.001. 

10000000. 
100000. 

.00000001. 
.0001. 

100000000. 
J^. .03. 

800. 

.08. 

.0008. 

.00000008. 
800000. 
20000000. 
.0000002. 

.000000000002. 
10000000000. 



I*afi:e 78. 

^' 6400646464647.0. 

406464000064 
^. 250252502527.75. 

0500000085. 
^- 40000400000.044- 

800440044. 
«^i. 400044440440.00- 

0000440004. 

^. 80030330000.003- 
60306. 

^. 150001650151.80. 
1650000015. 



^age 80. 

Art. 866. 

J' 3991.1198844. 
^. .61033010. 
A .1625. 

S' .0038468. 

6' 2116.99454. 

7. 187.2996. 

^. 17.766. 

9. 41.299781. 

JO. 7.029956572371- 
000. 

n. 999999999.99999- 

9998. 
^- .90. 

J3. 672501.8585. 
U. $1100.^9. 



JS' 12711.875#. 

^^. 10.635. 

J7. 1011.6. 

JS. 6.875 da. 

■^^. $874. 5a 

^^- $84.9831+. 

Art. 887, 

600^. 

11100^. 

$8.41. 

$10.44 
^. $814.68. 
^. $18. 

$510. 

$98.76. 

10098^. 

875f». 

8653^. 

15738^. 



J. 

s. 

4. 



7. 

8. 

9. 
JO. 
11. 
12. 



Art. 888u 

•^. $88.84. 

I*agre85. 

^- $144.89. 

'^. $4337.77. 

4- $331.58. 

^. $378.07. 

^. $377.89. 

7. 884. »i. 

^. 1088«o. 

9. 4073»«. 
-?^. 3065 •». 
-?7. 896««. 
J2 3094.15. 

Art. J801. 

J' $8179.88. 



I*agre 86. 

^. $4859.76. 

S. $5669.60. 

4^ $39.53. 
^. $839.36. 
^. $33.78. 

Art. «98. 
^. $8884.35. 
^. $1315.63. 
S' $7.13. 
4. 950 bu. 

^. $344.78 gain. 
^. $91.10. 



I*aere 88. 

Art. 994. 

7. 26 and 89. 
S. 16^ min^ ^ 

8 o'clock. 
^. Midnight. 
^^' B. 12. A. a 

c. 7a 

■^^. B. 84^ and C 

45^. 
/^. 1900. 

'^agre 93, 

A^. 304. 

-^. $143. 

^. $384. 

^' $65,875. 

•^- $113.75. 

^- $391. 83J. 

^. $133.31f 

7. $34760. 

^' $63.05. 
^. $1.31f 
•^^. $3.70. 
J J' $67 71 J. 
-^. $10.50. 
J^' $841.15. 
-?^- $1156.97. 



^agre 94* 

Art. 306. 
J' $75. 

^. $358.75. 
^- $23. la 
4. $53.50. 
^. $1135. 
^. $613. 

7- $3381.85. 
*. $388. 
9^ $34.06. 
^^. $45.56. 
•/i. $34. 
J^' $1567.50. 
^^. $187.50. 
U^ $381.85. 
■^^. $135.85 
^^. $370. 
i7. $3750. 
^^. $46.85 
19^ $50.85 
^^. $86.85. 
^^. $156.85. 
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ANSWERS. 



Art. 307. 
2. $2507.96. 

Pasre 95. 

e. $332446. 
S. $4321.26. 

4. $5282.20. 

5. $8096.48. 

6. $8364.72. 

Page 96. 

Art. 309. 

i. 231b. 

e. 4627.5 yd. 

S. 6 lb. 

4. 763.2 yd. 

5. 870.5 doz. 

6. 371 lb. 

7. 81.5 yd. 

8. 115.2 acres. 

9. 689 yd. 

10. 123 lb. 

11. $40.96. 

Page 97. 

Art. 311. 

1. $21.91. 
e. $92.68. 

5. $70.07. 

4. $28.35. 

6. $148.28. 

6. $31.68. 

7. $25.31. 

8. $89.10. 
P. $63.63. 

10. $35.65. 

Art. 313. 

1. $24.75. 
;?. $14.66. 

5. $158.76. 

4. $123.18. 

5. $53. 

6. $38.75. 

7. $19.80. 
5. $100.32. 

9. $140.81. 
m $34.78. 

11. $68206.35. 
if. $2819.31. 

Page 98. 

Art. 315. 

1. $4 02. 



g. $4.71. 

5. $78.70. 

4. $13.84. 

5. $2014.46. 
^. $2016.46. 
7. $941.63. 
^. $21.06. 
9. $2.77. 

i^. $19.51. 

/i. $296.24, • 

12. $15.77. 

i<J. $56.72. 

U. $66162.89. 

Page 99. 

Art. 317r 

1. $28.56. 

S. $28.08. 

S. $52.83. 

4. $39.29. 

5. $24.66. 

6. $27.15. 

7. $55.67. 
S. $0o.oo. 
5. $174.78. 

10. $132.36. 

11. $121.68. 
if. $242.79. 
IS. $333.31. 

14. $109.57. 

15. $198.91. 

16. $28.16. 

17. $11.57. 
IS. $12.06. 
i9. $60.89. 
SO. $30.14. 
fi. $15.62. 
ff. $1941.92. 

Page 101. 

Art. 326. 

i. $9.03. 

Page 102. 

f. $49954.08. 
S. $191.47. 

Page 103. 

4. $1812.31. 

Art. 327. 

i. $46731.58. 

Page 104. 

f. $967.31. 



3. $66.21. 
Page 105. 

Art. 828. 

1. $943.54. 
S. $57269.94. 

Page 106. 

Art. 829. 

i. $115.68. 

f. $560.50. 

5. $1528.75. 

4. $190.33. 

6. $272.35. 

6. $429.14. 

Page 107. 

7. $524.03. 

3. $1718.01. 
9. $168.68. 

10. $322.29. 

Page 112. 

Art. 355. 

1. 450 min. 51 sec. 
f . 23 hr. 5 min. 29 
sec. 

5. 7 da. 1 hr. 30 

min. 51 sec. 

4. 24yr. Imo. 5da. 

6 min. 

5. 63321 hr. 

6. Jan. 14, 1889. 

7. 3405 da. 

8. 1169 da. 

9. 11 mo. 9 da. 

10. 1 yr. 10 mo. 19 

da. 19i hr. 

Page 113. 

11. 1440 min. 
i^. 939613.7 sec. 

Art. 358. 

i. 35" 54'. 

S. 24M6'46'. 

3. 3S. lM9'4r. 

4. 1296000. 

5. 4907'. 

6. 205737. 

7. 130° 2'. 
S. 21600'. 
9. S' 39'. 



1. 

2, 
3, 

6, 



1. 

o 
3. 



i. 

f. 

3. 

4- 



1. 

8. 
3. 

4- 



Page 115. 

Art. 868. 

2 hr. 80 min. 24 

41 min. 40 sec. 
57 min. 44 sec. 

after 3 a. m. 
1 hr. 62 min. 8 

sec. 
16 min. past 8 

p. m. 

Art. 385. 

47' 59^. 
85' 13' E. 
74' 58'. 

Page 110. 



4. 36' 52' 20' N. 

5. 77' V. 



1. 
S. 
3. 

4. 
5. 



1. 
3. 



Art. 306. 

180'. 

180'. 

4 5 16 p. m. 

6 83 40 a. m. 

6 min. of 1 

p. m. 

6 a. m. 

10 9 20 p. m. 

1 21 21i p. m 

8 min. 48 sec. 

past 7 a. m. 

Page 117. 

Art. 371. 

£256 4 s. 
248 8. 8 d. 
£54 6 8. 10 d. 
£195 4 s. 4 d. 1 
far. 

Art. 373. 

6480 d. 
956 far. 
88853 d. 
89450 far. 
13206 far. 

Page 118. 

Art. 375. 

$350.26. 
$525.80. 
$63544.40. 
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^ $15.03. 
5. $54.29. 

Art. 877. 

1, £38 8 d. 2.4 far. 
e. £^3 7 8. 10 d. 
S. £518 14 8. 8 d. 
3 far. 

4. £751 14 8. 8 d. 

5, £22621 2 8. 8 d. 

Ifar. 

Page 124. 

Art. 393. 

1, 7653 pwt 

2. 155948 gr. 
S. 4 lb. 11 gr. 

4. 51b. 8 oz. 2 pwt. 

9gr. 

5. 482 gr. 

6. ^ pwt. 

^- Trinr lb. 

9, 1 oz. 13 pwt 18 

i(7. 12 pwt. 12 gr. 
11. ^Vylb. 

i^. mib. 

i^. 7 oz. 14 pwt. 
4.8 gr. 

14. 18 pwt. 2.4 gr. 

15. .297916 + lb. 
If). .875 oz. 

IT. 472 lb. 1 oz. 12 
pwt. 8 gr. 

Page 125. 

IS. 211 lb. 11 oz. 19 

pwt. 21 gr. 
19. 2 pwt. 20. 4 gr. 

50. .0067+. 

51. 8 lb. 2 oz. 18 pwt. 

6gr. 

55. 18 lb. 9 oz. 14 

pwt. 2 gr. 
fS. $8032.50. 
U. $1924.39. 
?5. 6 oz. 2 pwt. 17 

gr. 

56. 1 oz. 18 pwt. 8 

t7. $11655. 



58. 78 lb. 2 oz. 8 pwt 

19 gr. 

59. $154.22. 

SO. $360.67 gain. 

Page 127. 

Art. 395. 
i. 34669 lb. 
S. 15 T. 12 cwt. 75 

lb. 
S, 12 cwt. 50 lb. 

4. 561b. 4 oz. 

5. 7 cwt 68 lb. 6 

.4 oz. 

6. 12 cwt 501b. 

7'. jmT. 

^. fgjcwt 
9. .24125 cwt 
i^. .99996875 T. 

Page 128. 

11. 30 T. 1 cwt 94 

lb. 11 oz. 
IS. $72.81. 
IS. 2T.6cwt841b. 



Art. 897. 

1. 171b. 9 OZ. 5 dr. 

1 sc. 
S. 5896 dr. 
S. A%Ib. 

4. 11 oz. 8 dr. 2 80. 

.8gr. 

5. 63 sc. 

5. 6 lb. 9 oz. 6 dr. 

11.5 gr. 
7. 1 lb. 2 oz. 4 dr. 

1 sc. 4 gr. 
S. 7 lb. 3 oz. 4 dr. 

12 gr. 
P. 6 lb. 2 oz. 6 dr. 

1 8C. 8 gr. 

10. 16 lb. 10 oz. 5 

dr. 2 8c. 8 gr. 

11. 11 oz. 2 8C. 4^ 

gr. 

Page 120. 

A^t. 398. 

1. $1477.27. 

S. $2255.25. 

S. 6 lb. 10 oz. 15 gr. 

4. 18 lb. 6.43? oz. 



5. $254.49. 

6. $5.04. 

Art. 400. 

1. 928 pt. 

S. 599 pt. 

S. 186bu. 8qt2pt 

4. 7 qt. If pt. 

Page 130. 

3. 5 bu. 1 pk. 1 qt 
Ipt 

0. 83bu. Ipk.Sqt 

Upt. 

7. $184.12. 

Art. 402. 

1. 5932 gi. 

5. 81 bbl. 7 gal. 1 

pt 8 gi. 
S. 651.168 gi. 
4^ 6 gal. 2 qt 1.16 

g». 

5. $71.75. 

6. 7 gal. 2 qt. 1 pt. 

3Agi. 

7. 13 gal. 1 pt. 1 gi. 

^. $19.16. 

9. $72.58, gain. 

Page 131. 

Art. 403. 

1. 1579^ pt 

S. 134.5 + ptgain. 

S. $.52 gain. 

4. $5.25, gain. 

5. $7.99 less. 

Page 132. 

Art. 409. 

i. 127002 in. 
S. 89 mi. 155 rd. 4 
yd. 8 in. 

4. 213 rd. 1yd. 2 ft 

6 in. 

5. il rd. 

6. 173 rd. 2yd. 1ft 

812 in. 

7. .892 + 

S. 128 mi. 162 rd. 8 
yd. 1 ft 4 in. 

9. 1598 mi. 812 rd. 
2 yd. 1 ft. 8 in. 



10. 484 mi. 68 rd. 1 
yd. 2 ft. 6 In. 

Page 134. 

Art. 4«4. 

1. 85676648 sq. in. 
S. 1344984421 iq. ft 

5. 112 A. 40 sq. rd. 
261 sq. ft. 51.84 
sq. in. 

Page 135. 

4. llOsq. rd. 

6. .9382+ A. 

7. 101 sq. rd. 2 sq 
yd. 21.6 sq. in. 

5. 4 A. 83 sq. rd. 6 
sq. yd. 641 ^q 
in. 

9. 81| squares. 

10. 63 yd. 

11. 90 ft. 
IS. 230 ft 
IS. 25tA. 

14. $107156.25. 

15. $3277.97. 

16. 857i rd. 

17. 414fft 

18. 130J A. 

19. Not any. 
, ;?(?. 2 sq. rd. 

SI. 281 
SS. 4||A. 

55. 58f rd. 

54. 12. 

-?J. 26A.ll8q,rd.4 
sq. yd. 5 sq. ft 
36 sq. in. 

56. $60.06. 

57. $10.56. 

55. 9 A. 110 sq. r.l 

12 sq. yd. 8 sq 
ft. 54 sq. in. 
S9. 38 A. 59 sq. rd. 
12 sq. yd. 6 aq. 
ft. 112 sq. in. 

50. 640 rd. 

51. 820 rd. 

Page 136. 

SS. 60 yd. 
SS. $40.30. 
S4. $58594.44. 
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SB, $1884.04. 




Pagre 141. 


19, 


4581i lb. 


10. 


$87.70. 


36. $15.68. 


3, 


108.25+. 


20, 


46656. 


11. 


26649.9 gal. 


S7. 43 rolls. 


4. 


60.81+. 


21. 


lOcu. yd. 20cu. 


12. 


45 sq. ft. 


S8, 128i yd.. 180 


S. 


56.796; 118.592. 




ft. 1889) cu. in. 




V^ ^ W0 M 


yd., and $827. 


6, 


208.71 + ft. 


22. 


659.772+ pch.; 




Page 154. 


25. 


7. 


1866.76+ ft 




254486 bricks ; 


13. 


26| sq. yd. 


39. 48611). 


^. 


660 ft 




$2060.98 


14. 


201.0624 sq. in. 


iO, 12 sq. ft 


P. 


124.08— ft 






15. 


88.5104 cu. ft 


4i. $^.46. 


10. 


77.88 + ft 




Page 146. 


16. 


1262.8 +. 


4S. 28512. 


11. 


72.56 + ft 


23, 


198 cu. ft 


17, 


4561.6 mi. 


43, 52.177+ ft and 


IS. 


452 rd., 8 ft, 


24. 


27.52 + bu. 


18, 


117.6264 gal. 


104.354+ ft. 
U- 147840. 
45, $74.86. 
^. $204.78. 


13. 

14. 
16. 


10.92 + in. 
226.42 + rd. 
720 rd. 
208.80 rd. 


1, 


Page 150. 

Art. 474. 

12. 

• 


19, 


22.8074 gal. 
Page 157. 

Art. 502. 








2. 


25. 


1. 


£359, 12 s. 1.8. 






Page 142. 


3. 


48. 




+ far. 


Pasre 137. 




^7 

Art. 448. 


4. 


404. 




Jan. 8. 1870. 


Art. 480. 


1, 


211618.48 in. 


5. 


12.898+. 


3, 


420 sq, ft 


1. 1. 


e. 


lmi.68ch.lrd. 


6. 


49.21+. 


4. 


2.295+ A. 


2. 9. 




161. 


7, 


36.1 +. 


5. 


122. 18 + pch. 


^. 16. 


3. 


8 rd. 18 1.59.4 in. 


8. 


f 


6, 


17280 shingles. 


^. 25. 


4. 


76241. 


9. 


H 




27/x rd. 


5, 81. 


6, 


7 ^. 14 1. 2.27? in. 


10, 


AV. 


8. 


$65.66+. 


6\ 100. 


6. 


8927,V ft. 


11. 


.8+. 


9. 


$14.04. 


7. 9801. 


7. 


1924trd. 


12. 


.92+. 


10. 


117.77 + A. 


<?. 65536. 


8. 


16 ch. 91 1, 6.22 


13. 


2.98+ 


11. 


220.85 qt 






in. 


14- 


15.177+. 


12. 


17 da. 18 hr. 13 


Page 139. 


9. 


2738 steps, 11* 


15, 


.743+ 




min. 


Art. 489. 




in. rem. 


16, 


.97+. 


13. 


143823.788 fr. 


1. 14. 
i\ 15. 




Page 145. 




Page 151. 


14. 
15. 


1424i5J fr. 
a04704;2} bbl. 


J. 12. 




Art. 459. 


17. 


10ft 9+ in. 


IG. 


58 miu., 39.2+ 


-#. 24. 
5. 35. 


1. 


10 cu. yd. 1533 


18. 


47 ft 5 + in. 




sec. after 10 




cu. in. 


19, 


5ft4+in.wide; 




o'clock A. M. 


0. 75. 


2. 


6178581. 




10 ft 9+ in. 


17. 


$10.56. 


7. 206. 


3. 


8 cu. yd. 972 cu. 




high, and 37 ft 


IS. 


222.63+. 


<V. 11.2. 




in. 




7 4- in. long. 


19. 


24715. 7+. 


r>. 7.09. 


4. 


7200 cu. ft. 


SO. 


18 ft. 10 + in. 


20. 


15yr.80da. 5hr. 


10. 21.954. 


5, 


508i cu. yd. 


21, 


7 ft. 7 + in. deep. 




33 min. 20 sec. 


11. 5.07. 


6, 

7, 


247 i\ pell. 




and 15 ft. 2 + 
in. Sfjuare. 


21. 


$11.20. 


Page 140. 


8. 
9. 


.2615 +CU. yd. 
:iVo cu. ft. 




Page 153. 




Page 158. 

0.5i yd. 


13. 10.3156. 


10, 


4 3 3 

14 cu. ft, 802.4 




Art. 492. 


23. 


28 T. 8.9 + cwt 


/.?. f. 




cu. in. 


1. 


78 sq. ft 


24. 


42^ 30'. 


/J. .968 +. 


11. 


$2320.76. 


rt 
*<*, 


85.45 + sq. yd. 


25. 


229.2784 lb. 


12. 


$2022.38. 


S. 


32§ A. 


26, 


14 min. 20 sec 


10. .85+. 


13. 


042081.6 bricks. 


4. 


3i>0 A. 




after 1 p. m. 


17. 5510.8 +. 

^ «_. .«« >>^ ^_ A ^v ^k .«« ■ 


14- 


47i cd. 


•'*, 


2.VJ.lb2ft 




Aug. 19, 1909. 


IS. 68548.66+. 


15. 


39JJ cd. 


G. 


47-2.08 + ft 




10710.38+ fr. 


Art. 446. 


IG. 


20 ft. 9,\ in. 


4 , 


12.27 + A. 


2S. 


$145.10. 


1. 10. 


17. 


$227.11. 


8, 


8S.0+ft. 


:^9. 


0280.308+mar. 


;?. 49.777. 


18. 


544081 lb 


'>. 


29.7+ in square. 


so 


72tV ft 
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81. 20 A. 4 sq. rd. 

81 sq. ft. 
». 7 Mm. 6 Km. 7 

Hm. 2 Dm. 6 

K. 8 dm. .438 

cm. 

55. Coat $7.54, and 

vest $3.28. 
^- 78 eq. rd., 106 

sq. ft, 25.56 

sq. in. 
SB. $25.03 gain. 

56. $414.95. 

57. 302.379 sq. ft. 

58. $4026.10. 

59. $446511.63. 

40. 617A.,1208q.rd. 

41. $.31. 
4^. $845.25. 
4S, 25. 19+ ft. 

Page 159. 

44. $6189.51. 

45, 161fft. 

46, $188.67. 

47. $6431.23. 
4S. 64 rd. 9.6+ ft. 

49. $14.39. 

50. 2.886+. 

51. 5 da. 

52. 24 lb. 10 oz. 7 

pwt., 2.95 gr. 

55. 14 ft. 4 + in. 
54. 24.33 da. 

56. 2 mi. 108 rd. 6 

ft. 



Pagre 1C2. 

Art. 5S3. 

i. 5. 

£. 72. 

^. 120. 

4. 100. 

^. 800. 

^- A. 
7. 360. 

A 36. 

9. 340. 

Art. 5J54. 
i. 150 A. 

«?• 872 sheep. 
3. $28653.75. 
4' 198.24 lb. 
6. 2 lb. 10 pwt. 



6. 
7. 

8. 

9. 

10. 



$621. 
$86.79 gain. 

$14375 ud $8125. 

$32.50. 

725f bu. 
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11. 

12. 
IS. 

14. 
15. 
16.. 
17. 
18. 

1. 
2. 
S. 

4. 
5. 
6. 



7. 
8. 
9. 



163. 

$17500. 
$682.50. 
$266666.661.. 
$22720.50. 
38f A. 
$1404. 
$36453.10. 
$42.50 gain. 

Art. 520. 

14100. 

21500. 

10860. 

657, 

20000. 

$8480. 

Pa^re 164. 

$4000. 
250 A. 

$108. 



1. 



2. 



S. 

4. 
5. 
6. 
7. 
8. 
9. 
10. 



1. 

2. 
3. 

^. 
o. 
6. 

rv 
/. 

s. 

9. 
1. 



Art. 5«7. 

400 bales. 

$740.88. 

$1475. 

$693.33}. 

$40300. 

$538294.12. 

$90000. 

101040. 

70000. 

$180000. 

Page 165, 

Art. 529. 

20<r. 

25;?. 
50;?. 

83i^. 

12i^. 

25^. 

2000^. 

3000^. 

Art. 630. 
^%. 
3i^. 



4. 20jr. 

3. 62i^. 

6. 53i5r. 

7. 57i5f. 

8. 862Ajt 

9. 38J^. 

10. 56ij^. 

11. 25jr. 

Page 166. 

Art. 632. 

1. 1.10, amt. per. 
cent. 

2. 1.75, amt. per. 
cent. 

5. 2.10, amt. per. 
cent. 

4. 1.16f, amt per. 
cent. 

6. 1.87|, amt. per. 

cent. 

Art. 633. 

1. 1.05 per cent. 

2. l.OO^j?. 
S. 1.40;r. 

Art. 636. 

1. .85, difference 

per cent 

2. .62}, difference 

per cent 

5. .99}, difference 

per cent. 

4. .96}, difference 

per cent. 

6. .80, difference 

per cent 



Art. 630. 

2 68t^. 

S. .60, difference 
per cent. 

Page 167. 

Art. 638. 

1. 1650. 

2. 1695. 
^. 462. 

4. 1180. 

^. 277.2. 

^. 2580. 

7. 840. 



^. 687. 
a 450. 

Art. 639. 

i. $14512.50. 

2. $456. 

^. $11200. 

4. 816. 

5. 8537. 
^. $886.50. 

Art. 541. 

1. 12. 

2. 150. 
^. 945. 

Page 168. 

4. 612. 

5. 1200. 

e. 500. 

7. 5. 

«?. 567 ft. 

Art. 642. 

i. $2848.75, 

2. 581} A. 

^. $2058 13. 

4. $632.50. 

Art. 644. 

1. 600. 

2. 400. 
^. 300. 

Page 169. 

4. 100. 

5. $4000. 

Art. 646. 

i. $1000. 
2. $451. 
^. $7950. 

4. $480. 

5. $106. 
<?. $3200. 
7. $30000. 
.9. $10000. 

p. 600 pupils. 
10. Invest, in farm, 
$280. 

Page 170. 

Art. 648. 

1. 64|J^. 

2. m lb. 
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3. 9^%. 

4. $23333388.83^. 

5. 23H, 42? . and 

33f 

6. 77 yr. 

7. $108. 

8. H.$200. M.$170, 

C. $15. 

9. S1081.25. 

JO. 25 lb. warp, aud 

71 J lb. rags. 
11. $160, and $224. 
le. $113.78. 
13. IJ^igain. 

Papre 171. 

U. $4387.50. 

15. $1045.45 + . 

16. 216%+. 

17. 275V %. 21|5f.. 

and 18rfT%. 

18. 100 head. 

19. 9,^r%. 
eo. 25%. 

ei. $6344.40. 
e2. 18} 'r . 

ej. $1000 loss. 

i?4. 400. 
2'k 3000. 

^C. 77|JSf^. 

;l'7. 10 yd. 

J?."}. $4856.25. 

29. $60250. 

Page 172. 

30. Grazing, 504 A. ; 

grain, 420 A. ; 
timber, 936 A. 

31. $192 C. 

32. A $9aS40, and B 

$69360. 

33. $22400. 

34. Not any. 

35. 7500, 9750, 6825, 

and 9555. 

36. Clover, 450; tim- 

othy, 450 ; or- 
chard grass, 150 
and 50 red top. 

37. $81.20, $101.50, 

$182.70. 

38. 10|%. 



,19. 



4/. 



$22629.81. 
$1750, $3062.50, 

$6125, and 

$8575. 
25600 T. 
Wife, $21750 ; 

D., $10000 : Y. 

S., $12500: and 

E.^., $13750. 

Page 173. 

Art. 557. 



3. 



4. 
5. 

6. 

/ . 

8. 
9. 



o 



ft 
o. 



$48. 
$750. 

Page 174. 

$50. 

$32. 

$320. 

$225. 

$2100. 

$700. 



Art. 558. 

1. $592.50 gain. 

3. $3997.50 loss. 

3. $677.25 loss. 

4. $9.47 gain. 

5. $184.92 jrain. 

6. $6 gain. 

7. $10.16 loss. 

8. $22.97. 

9. $133.59. 

Page 175. 

Art. 560. 

1. $100. 
$3500. 
$10000. 

4. $4400. 

5. $40. 

6. $300. 

7. $900. 

8. $ia5o. 

9. $1. 



o 

3. 



4- 
5. 
6. 



Art. 561. 

$57.50. 

$500 and $625. 

$600. 

$700. 

$70a5.71. 

200 A. 



7. $2750. 

8. $240. 

9. $5000. 

Page 170. 

Art. 563. 

1. 10%. 

3. 5%. 

3. 12i%. 

4. 20%. 

5. 50%. 

6. 33i%. 

7. 150%. 

8. 9\%. 

9. 20|%. 

Art. 564. 

1. 150'.r. 

i?. 25%. 

3. Oats. 121%. 

-^. 33J%. • 

5. 9% gain. 

€' 'tUfo gain. 

Page 177. 

7. 20 rr profit. 

5. 13 J ;^ gain. 

9. 11}%. 

iO. 66| % . 

ii. 61 loss. 

1L\ 50% gain. 

iJ. 18%. 

15. $28163.12. 



1. 


.» * 

3. 
4- 

5. 
6. 



Art. 566. 

$100. 

$40. 

$15. 

$75. 

$1000. 

$25600. 



Art. 567. 

1. $3(J5.71. 

2. $442. i>0. 

3. $7500. 

Page 178. 

4. $7501. 

5. 1080 lb. 
6'. $4000. 






Art. 569. 
$153.60. 

$.:»oo. 



3. 48 yr. 

4. 75% nitre, li*i% 

sulphur, and 
12^% charcoal. 

Page 179. 

5. 44. 

6. $11.25. 

7. $1260 and $840 

8. $2865. 

9. $2890.80. 

10. 87}%. 

11. $800. 
/:?. $2. 

;.?. S3111.ll. 

74. 3:^i%. 

/J. 2200 bbl. 

16. 46* % . 

17. $31 J. 

7.9. No gain or loss. 

19. 40%. 

i?^. $5. 

21. 381%. 

;?^. $74 .25. 

23. $1972.50. 

24. 100%. 

Page 180. 

25. $9350. 
f6\ 27^*. 

27. $200 and $250. 

28. 16J loss. 
:?i?. $2700. 
30. $288. 
Ji. $10000. 

,^:?. $4312.50 gain. 

33. $110. 

J4. 3J% loss. 

J5. $16 80. 

.Itf. 94J%. 

37. $155. 

J.9. $4. 

39. 64^. 

4^. $5.25 loss. 

41. $59320. 

Page 181. 

4?. $2.62i,6J%,and 
$175 loss. 



43. 

44. 
45^ 
¥>^ 



25%. 

15^. 

$420. 

18H% 
83}%. 



loss. 
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48. pt. ■ 


Art. STB. 


s. 41;?. 


Page 200. 


4». 681 S. 


1. 19^. 


4. $10635.58. 


Art. 637. 


SO. 96000 cost, and 


5. 39.4375%. 


5. tSi\%. 


1. $6645. W. 


tlS441.60. 


S. 51MP&. 


6. 2OO0 lb. and 


t. $1744.80. 


SI. 9450. 


J. 66iJ%. 


$16.30 com. 


3. $1178.80. 


SS.. $6050.85. 


5. 71, %. 


7. $1818.60. 


i. $2188.60. 


SS. «160. 


e. 37.791 «. 


8. $1184.60. 


5. $10656.40. 


£4. *125. 


?. h\%. 


9. $1097.40. 




SS. l-f,^ loss. 




10. A\%: 


Art. 688. 


S6. $58.60. 


Page 188. 




1. $904.70 


Pasre 182. 


Art. 588. 
/. $311. 


Page 195. 

i/. $1888. 

IS. 194133.3 lb. and 


S. $686.85. 
J. $900.90. 


67. 78,506 yd. $19.40 


$483.96. 


4. $8565.68. 


gain. 
S8. mg^l 


Page 180. 


$3773.17. 
]S. 1890 bbl. and 


5. $757.30. 
ti. $10531.70. 




Art. BOO. 


$1.11. 

li. $648. 

15. $1508.57 com. 

and $16001.43 

16. m. 

17. 106661 yd. 
M. $7031.31. 
19. 45.378^5, 
?(9. $80859.74. 


7. $1070.90. 


$750 potatoes. 
eo. 9?. 

6/, $6i:.'3pe»r, 
and $1071.43 
apple. 

es. $3278.40 gain, 
and 12^1/.. 

€3. $454.89. 


J. $36.09. 
S. $368.48. 

Page 1»0. 

Art.08«. 
1. $64.50. 

Page 192. 


8. $3812.50. 
Page 201. 

Art. MB, 

1. $9im 

Page 302. 

S. $886,38. 


€4. $4000. 
C5. 100500 com, SDd 
75375 wheat. 


1. $180. 

S. $75. 
5. $2.W. 


:?/. 2SS bbl. and 

$B.08. 


Art.6Bl. 
/. IfJ, $62.50. 
?. $3660. 

3. $537..W. 

4. 41 milts. $70. 

5. $85.35. 


ee. c, $a7,i8( ; h, 

$336.25; and 

S, $1.81 + . 


.J. $375. 
.5. $277.88. 
6. $375.90. 


P^e 196. 

SS. $31408.76. 

SS. 36260 corn, and 


Page 184. 

Art. BIB, 


Page 193. 

Art. 808. 

1. $5000. 

2. $34500. 
5. $282. 

J. $8673. 


19300 barley. 

Si. 5%. 


Page 203. 


I. $24.48. 


25. $»44.39. 


e. 81 mills, $888. 


*. $51.30. 


Se. Remitted $560|, 


83.18, S. T. 


S. $660. 


com. $1181, 


$27583.77. 


i. tM70. 


.mir,„.!er; 


7. 21 mills; 31 


5. $10.13 gain. 


57. I.08I. of $380.36. 


milh. 


6. aoo yd. 


es. 


SS. $3»J033,50. 


8. 41mille;$110.aS 


7. $1515.64. 




S9. 31071.53 bu. 


9. $54.08. 


S. A, $73.50. 


Art. fllO. 


30. Barley, 143381 


10. $463.38. 




/. $12140. 


bu. ; bopB, 660- 


U. $.0051. and $88.. 


Fan*' 1H5. 


S. 300001b. 


67.13 lb.; and 


17. 


Art. 6TI. 


S. 145 doz- 


com. $608.40. 


IS. 1,35669 1. 


J. $30. 








«. $30, 


Page 194. 


Page 1»9. 


Page 200. 


S. $12571.48. 


h $400.80. 


Art. 634. 


Art. 677. 


4. $8. 


J. 1500 A., and 


1. $32.80. 


1. $5000. 


5. $60. 


$302.60. 


S. $300.38. 


5. 470, 


C. 25$. 


6. 1750 lb. 


3. $8000. 


S. $1600, $24001 


r. 2i7e. 




i. $73. 


$2000. 




Art. ail. 


5. $334. 


,*. $1876.50. 


Page ISO. 


;. $67.50. 


6. 40 gal. 


5. $828.75. 


*. $1000, 


C. 335 bbl. 


7. $144. 


6. $4460 
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Pagre 207. 

7. |:27411.17. 

8. $11454.55. 

9. $14791.67. 
10. $16853.56. 
i/. J%. 

i?. $1967.96. 

i.A $60. 

i^. $6093.40. 

15. $3200. 

i6. $18242.66. 

i7. H, $26522.73 
' M, $43099.43 
A, $23207.39 
Phcenix, $265- 
22.73;andProv- 
ideiit.$26522.73. 

18. $5000. 

i.v. .^547500, and $39- 
375. 

Psige 208. 

50. G.. $630; H.. 

$150; and M., 
$337.50. 
$142.50 gain. 

71 (■/ 

• * H /^ ' 

Piij?:e 211. 

Art. 703. 

1. $258.30. 

f . $47.67. 

3. $75.60. 

4. $:J64 50. 
fK J?457.10. 

Papre 212. 

6. $131.39. 

7. $675.13. 

8. $570. 

9. $:{22.58. 
i(?. $523.80. 
i/. $102.10. 
li\ $223.12. 
13. $2800 53. 
14- $74.43. 
i5. $300.28. 
Id. $2-20.26. 
17. J?1(J62 50. 
i.V. $132.8f). 

19. $1798.30. 
iW. $717.27. 

51, $791.78. 



^;?. $2161.54. 

:?J. $4981.67. 

^4. $98.90. 

^5. $780. 

eo.' $100.83. 

:27, $96.75. 

iJ^. $16975. 





Pagrc 213. 


29. 


$74.94 


30. 


$2707.18. 


31. 


$4310.74. 


3:2. 


$2010.15. 


33. 


$2766.55. 


i 04. 


$1969 62. 


\ ."?/). 


$3519.75. 


1 JO. 


$2837.92. 



1. 

• 7 

3. 

4. 
.'7. 
6\ 



-> 

J. 

^. 
5. 

6'. 






1. 

.7 
J. 

.'7. 
6'. 






.?. 



4. 



^;. 



Psigre 214. 

Art. 705. 
$343.75. 
$409J).71. 
$337.41. 
$857.01. 
$27500. 
$826.23. 

Pjigre 215. 

Art. 707. 

$10344.83. 

$600. 

§1000. 

$291.85. 

$739.13. 

$1954.63. 

Art. 709. 

7%. 

6%. 

5%. 
6'^. 
10;?.. 

Paij,'e 21«. 

Art. 711. 

2 vr. 5 mo. 24 da. 

3 vr. 10 mo. 12 
da. 

April 25. 1881. 

11 mo. 

St'p. 22, 1889. 

12 yr. mo. 



1. 
t 

3. 
4- 

5. 
6. 

/ • 

8, 
9. 

10. 

11. 

12, 

13. 

14. 

15. 

W. 

17. 

IS. 

19. 

i'O. 



<91 
4) » 



or. 



20. 
37. 

■wO. 

'29. 
30. 
31. 
32. 
33. 
34. 



■ >r 

'to. 



3(1. 






3S. 
39. 
40. 
41- 

4:\ 
^;. 

44. 
4'>- 



4fi. 



! 4^K 



Pa^e 218. 

Art. 716. 

$4.38. 
$5.25. 
$3.71. 
$17.44 

$1.13. 
$5. o»j. 

$1.76. 

$5.70. 

$2.34. 

$8.02. 

$6.32. 

$3.00. 

$24.58. 

$1.15. 

$4.37. 

$11.65. 

$1 .34. 

$10.96. 

Pa«:e 219. 

$6.61. 

$19.71. 

$25.80. 

$10.60. 

$'^5.38. 

$2.39. 

$4.86. 

$822. 

$6.18. 

$2.82. 

$7.79. 

$1.79. 

$8.78. 

$14.30. 

$1.41. 

$1.47. 

$.42. 

$12.87. 

$10.50. 

$7.70. 

$.12. 

$.70. 

$5.50. 

$1653. 

$11.66. 

$5.70. 

$29.17. 



50. $.53. 



1. 
S. 
3. 
4. 



4- 

a, 

»v 
/ . 

8. 

9. 

10, 



1. 






4- 
0. 



1. 



5. 



<;. 



Art. 716. 
$79.20. 
$29.96. 
$80.84. 
$104.45. 



Pafre 220. 

J. $73.41. 

Art. 718. 

/. $5.18. 
2. $11.53. 



$3.62. 

$2.80. 

$5.19. 

$16.81. 

$o.9«), 

$5.10. 

$16.95. 

$4.50. 



Art. 719. 

1. $191.26. 

2. $90.88. 

Pa«:ii 221. 

3. $45.89. 



Pagre 222. 

Art. 739. 

$448.70. 

$1546.70. 

$366.60. 

$2422.30. 

$12726.80. 



1. 
3. 



P;i«:e 223. 

Art. 734. 

$372.96. 

$9(J.45. 

$459. :i4. 

$417.84. 

$119S.09. 

$2319.22. 

Wv^v 220. 

Art. 737. 
*276<;.75. 
$1020.30. 

8 '/; . 
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Art. 738. 

1. $889.58. 
5. $1773.73. 

Pa^e 227. 

3. $1618.32. 

4. $6386.77. 

5. $879.71. 

Art. 739. 

/. 4 yr. 2 mo. 

2. 6.716^. 
J. 13.23%. 

4. $920.08. 

5. $20.72. 

6. $8681.12. 

7. li%. 

8. 3 yr. 7 mo. 24 

da. 

9. $ia505.94. 

10. 7i yr. 

11. $6856.52. 

12. 6|i%. 

13. $4644.61. 

Page 228. 

14. May 18, '89. 

15. Gain $875. 

16. $2728.82. 

17. Grace, $7678.96 ; 

Mabel, $7031.- 
85 ; Flora, 

$4333.02. 

18. $299.20. 

20. $1872.81. 

gl. $4128.37. 

g£. 725 M. 

g3. $2660 

t4. 50 years. 

55, Herbert, $6938.- 

66 ; Theodore. 
$4847.72. 

Page 229. 

56. $536.95, better to 

invest in land. 
g7. $38884.38. 
es. $1508.75. 
^y. $12006.80. 
30. Chas., $5364.99; 

John, $4590.03; 

Walter, $3895.- 

84. 



Page 230. 

Art. 744. 

/. $540. 

g, $99.75, and $38.- 
75. 

3. $1654.61. 

Page 231. 

4. Interest, $12.29. 

5. $.55, better to 

pay cash. 

6. No difference. 

7. Loss $11.82. 

8. $1523.15. 

9. $7.48. 

10. 4% loss. 

11. $7481.30. 

12. Cash offer, $8.37. 

13. 21i|?% profit. 

14. Gain $1202. 

15. $44.a5.and8ii%- 

16. $683.22. 

17. $4000. 

18. $340.13. 

19. $29.79. 



Page 232. 

20. $87.82. 

21. $1756.27. 

22. $272.58. 

23. $9736.94. 

24. $10855.79. 



Page 236. 

Art. 778. 

Bk, Dis., $9.38; 

Pro., $740.62. 
Bk., Dis., $167; 

Pro., $284.83. 

3. Bk. Dis., $*22.08 ; 

Pro., $1302.92. 

Page 237. 

4. Bk. Dis., $4.47. 

5. Proc.. $988.37. 
6'. Gain, $11.35. 

7. Bk. Dis., $18.92 ; 

Pro.. $1251.50. 

8. Proc, $1749.47. 



.0 



9. Jan. 28, 1889; 

Term of Dis., 

27 days; Pro., 

$284.71. 
10. F^b. 29, 1888; 

19 da., $799.09. 
;/. Aug. 6,1888; 66 

days ; $664.99. 

12. Mar. 3. 1899 ; 179 

days ; $2382.89. 

13. Dr., $125.29. 

Page 238. 

14. ' $1900.41 to their 

credit. 
16. $2865.80. 



1. 

'^ . 
3. 

4. 
5. 
6. 
7. 



1. 
2. 
3. 
4. 



5. 

6. 

7. 
8. 



1. 
o 

3. 

4. 



Art. 780. 
$820. 
$1250. 
$923.87. 
$2461.96. 
$2150. 
$691.12. 
$175.08. 

Page 241. 

Art. 790. 
$199.27. 

$528.68. 

$1100.85. 

$4.07. 

Page 241. 

$100.53. 
$1550.07. 
$1.78. 
$1890.50. 

Page 242. 

Art. 799. 

$202.98. 
$640.89. 
$39.18. 
$563.53. 



Page 247. 

Art. 801. 

1. Oct. 16, 1888. 

2. Oct. 13, 1888. 

3. Sep. 7, 1888. 

4. Mar. 20, 1889. 



o 



o 



Page 248. 

5. Nov. 15, 1888. 

6. Dec. 29, 1887. 

7. Jan. 14, 1889. 

8. Jan. 11, 1888. 

Page 249. 

Art. 803. 

I. Nov. 12, 1888. 
'. Dec. 21, 1888. 
. Jan. 10, 1889. 

4. Feb. 12, 1889. 

5. June 13. 1888. 

6. May 9, 1889. 

7. May 14, 1888. 

8. Mar. 7, 1889. 

Page. 2o5. 

Art. 806. 

1. Nov, 28, 1886. • 

2. Feb. 11, 1887, 

$300. 

3. $313.18. 

4. $601.73. 

5. Oct. 14, 1888. 

Page 256. 

6. $100. Nov, 25, 

1890. 

7. Sep. 21, 1889. 

8. Dec. 28, 1886. 

9. Sep. 4, 1887. 

10. Jan. 24, 1888, 
$348.88. 

Page 257. 

II. July 24. 1887. 

$421. 

12. $300, Dec, 27, 

1887, $800.42. 

13. Feb. 16, 1889. 

14. $100. May 17, '89. 

$98.93. 

Page 258. 

15. $400, Jan. 4, '88, 

$435 23. 

16. Dec. 7, 1888. 

Page 201. 

Art. 820. 

1. 4. 

2. 28. 

3. 7. 

4. 81. 
$288. 



5. 
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6, 
7. 
8. 
0. 
10, 



J, 

s, 

4. 

5. 
6'. 
7. 
8, 



1. 



o 



3, 



^. 



5, 



1. 



o 



$4.30-1-. 
733^ ft. 
478 bu. 
$2812.50. 
2 yr. 9 mo. 22i 
days. 

Pag:e 262. 

Art. 823. 
26| A. 
350 rd. 
1567. 
$1290. 
$384.75. 
124J yd. 

93 da. 
Pagre 265. 

Art. 841. 
A., $26250; and 

B.. $15750. 
$6589.41. gain; 

Hadley, $2758.- 

36; and Hunt, 

$3831.05. 
Whole capital, 

$58800; D's 

gain, $1200. 
A, $9409.52; B, 

$7939 29; and 

C. $7351.19. 
N. Insol., $4543.- 

75. N. Invest., 

$2321.25. 
Gained. $12090, 
A's P. W., $504- 
5;B'fiP.W.,$37. 
95; Sol v., $8840. 
Harrison, $7000; 

Morton, $1000. 

Paj?e 267. 

Art, 842. 
A, $276.92; B. 

$346.15; C, 

$276.93. 
A, $596.53; B, 

$550.25; C, 

$994.22. 



S, 



4. 



5. 



^. 



/. 



8. 



.9. 



10, 



11. 



1^ 



13, 



Martin's gain. 
$1737.93; Eaton's 
gain, $1862.07; 
Martin's P. W., 
$3737.98; Eaton's 
P. W.. $6362.07. 
A, $17.40; B, 

$29.70; and C, 

$48. 
A's investment, 
$8491.30; B's in- 
vestment, $6065.- 
22; C's invest- 
ment, $4043.48. 
A, $4548.39; B, 

$2951.61. 
A,$36;B, $32;C, 
$20; and D, $4. 

A, $731.57; B, 
$1483.93; and 
C, $784.50. 

Net gain, $5200; 
Olsen's shire of 
net gain, $1640.- 
27, Thompson's 
share of net gain, 
$3559.78. 

Page 268. 

Simmon's, $170- 
20.59, and Saw- 
yer, $16329.41. 
Drews* gain, 
$8058.14; Allen's 
gain, $6837.21; 
Brack ett's gain, 
$6104.65. 

B, $838.10; and 
A, $1561.90. 

Martin, $3126.- 
53; Gould, 

$3104.46; and 
Cole, $1269.01. 

Pago 269. 

Hopkins's gain, 
$4873.27; Haw- 



ley's gain, $4526.- 
73. 

3, Charles, 12^; 
John, 8^; Walter, 
4^ 

Page 270. 

4, Net resources, 
$23564.25; net 
solvency, $28564.- 
25; net gain, 
$1064.25. 

6. Investm't of each, 
$98661 ; Gray's 
gain, $2161.69; 
Snyder's gain, 
$1894.98; Dillon's 
gain, $2848.88; 
Gray '8 P. VV., $11- 
028.86; Snyder's 
P. W., $7261.60; 
Dillon's P. W., 
$16210.04. 

6. Phelps, $8000; 

Rogers, $18800; 
Wilder, $30900. 

7. Smith, $16170.48; 
Jones, $11990.32; 
Brown, $9839.25. 
Smith 's P. W., $2- 
8870.48; Jones's 
P. W., $16990.82; 
Brown's P. W., 
$16239.25. 

8. Burke, $17588.83; 
Brace, $17838.88; 
Baldwin, $17683.- 
33. 

0. Lobs, $22747.09; 
Briggs' loss, $5- 
907.62; Parsons 
loss, $16839.47; 
net insolvency, 
$2187.09; Briggs' 
P. W., $127.38; 
Parson's insolv., 
$2314.47. 



Pagre 271. 

■ 

10, Bradley's gain, 
$7517.61; MabeD'8 
gain, $8862.89: 
Bradley's P. W., 
$28417.61; Ma- 
ben's P. W., $26- 
862.89. 

11, WUkins' share. 
$1000; Ames' 
share, $8000. 

if. $17445.24; A's P. 
W. $80165.84; B's 
P. W. $22417.09; 
C's P. W. $22417. 
08. A's share of 
gain, $6088.17, 
B's share of gain, 
$4488.42; C's 

share of gain, 
$4483.41. 

13, A's capital, $886- 
5.80; B's capi- 
tal, $2577.20; in 
solvency, $5557; 
A's insolvency, 
$8334.20; B's in 
solvency, $2222.- 
80. 



Page 272. 

14. Net resources, 
$89785; net gain, 
$44885; Clay's 
share of gain, 
$17932.89; Hard's 
share of gain, $24- 
380.48; Dunn's 
share of gain, $2- 
021.68. Clay's P. 
W. at closing, $3- 
4182.89; Hard's 
P. W. at clos- 
ing, $58080.48; 
Dunn's P. \^^ at 
closing, $7521.68. 
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Pa^re 275. 

Art. 856. 

/. $22500. Martin 
Bishop's diyi- 
dend, $98.75. 

2. $9000. B's divi- 
dend, $54. 

S. $96250. A*s divi- 
dend, $44. 

4. $2625. C's divi- 
dend, $87.50. 

5. Sinking fund, 
$855.88. Divi- 
dend, $16000. 
Undivided prof- 
its, $11657.87. 

Page 276. 

Art. 858. 

3, \^%, 

J^ Dividend, 8^. 
Undivided prof- 
its. $850. 

5. Dividend, 9^. 
Undivided prof- 
its, $1701. 

Art. 860. 

/. $16000. 

2, $25000. 

S, $17000. 

^ $89800. 

5. $19500. 

e, $15000. 

7. $72500. 



8, $16000. 

9, $38800. 
10, $21600. 

Page 277. 

Art. 862. 

1, $4687.50. 

2, $2862.50. 
S. $6080. 

4. $4850. 

5. $14400. 
e, $8625. 

7. $12750. 

8. $21900. 

9. $77062.50. 
10. $50625. 

Art. 864. 

i. i6fjr. 

^. llj;^. 

5. 80jt. 

4. 161^. 

6. 20^. 

7. 12i5^. 

9. iff%. 
10. i2ijr. 

Page 278. 

Art. 865. 

i. H' 
2, ^\%. 

5. Dividend. $22- 
500. C's divi- 
dend, $255. 

4. $11456.25. 

6. 120 shares. 



e. $28781.25. 

7. Brokerage, $100. 
125^. 

8. $8250. 
P. $750000. 

10. Dividend,$2250. 
Horace Brown's 
dividend, $168.- 
75. 

It $119250. 

12, 188^. 

IS. $5068.75. 

U. $200. 

15. $4575. 

16. 5jg. Undivided 
profits,$6192.95. 

17. $109509.88. 

18. $40400. 

19. Market value, 
$48412 50. Par 
value. $52500. 

20. Smith, \%, 
SI. ^%. 

22. Net gain, $515.- 

61. 
2S. $25500. 

U^ 4iJg. 

25. Total invest- 
ment, $20468.76. 
Total income, 
$1200. 

Page 284. 

Art. 880. 

1. $88.82. 

2. $1964.06. 

3. $2582.58. 
^ $815.51. 



Page 285. 

5. $8696.16. 

6. $1879. 

7. $1871.80. 

8. $676.96. 

9. $8756.80. $24.- 
70, gain. 

10. $5080.98. $844.. 
42. gain. 

Page 289. 

Art. 800. 

1. 11157 francs, 80 
centimes. 

2. $1948.65. 

3. £510, 10s. 8d. 

Page 200. 

4. $5108.48. 

5. £1197, Is. 8d. 

6. 25000 marks. 

7. $1666.87. 

8. 6646 francs, 77 
centimes. 

9. 1864 marks. 

10. $25876.26. 

11. 5.18i. 

12. 18400 marks. 

13. 40|. 

U. $2191.68. 

15. $10558.96. 

16. 186^. 

17. lOOf. 

18. 66i. 

19. 52i. 

20. 116J. 



; f 



